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Abstract 
A Path Analysis of the Role of Symptom Severity 
and Health Care and Educational Resources in the  
Psychosocial Functioning of Adults with Tourette Syndrome 
Amy J. Keefer 
Christine M. Nezu, Ph.D. 
 
 
 
 
     Ninety-five individuals with Tourette Syndrome (TS) registered with the 
Pennsylvania-Tourette Syndrome Association (mean age=37.0) participated in a 
study to determine if the severity of TS symptoms and the goodness-of-fit of 
health care and educational resources received in childhood have an impact on a 
variety of psychosocial variables through adulthood.  Participants completed 
questionnaires containing measures of TS symptom severity in childhood, the 
goodness-of-fit of resources received in childhood, the quality of parental 
relationships in childhood, the quality of peer relationships in adolescence, the 
level of daily stress in adulthood, the level of social support satisfaction in 
adulthood, the level of employment satisfaction in adulthood, the amount of drug 
and alcohol use in adulthood, and the level of psychological distress in adulthood.  
Three pathways were added to the hypothesized model to reach an acceptable fit 
·(χ2=13.521, p=.562).  Fourteen of the model’s 20 pathways were found to be 
significant.  The goodness-of-fit of resources had an indirect effect on 
psychological distress in adulthood through the quality of peer relationships in 
adolescence and daily stress level in adulthood.  TS symptom severity had both a 
direct effect on level of psychological distress in adulthood and an indirect effect 
x 
 
on the level of psychological distress through the quality of parental relationship in 
childhood and daily stress levels in adulthood.  TS symptom severity in childhood 
and social support satisfaction in adulthood had direct effects on drug and alcohol 
use in adulthood.  Social support satisfaction in adulthood significantly predicted 
employment satisfaction in adulthood. 
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CHAPTER 1: BACKGROUND AND LITERATURE SURVEY  
1.1 General 
 
     Tourette Syndrome (TS) is a disorder that is characterized by the presence of 
sudden, repetitive, stereotyped motor movements or vocalizations known as tics 
(Leckman, Peterson, King, Scahill, & Cohen, 2001).  These tics vary in 
complexity, ranging from simple eye blinks and coughs to more complex gestures 
and vocalizations such as touching objects and repeating others’ speech (echolalia) 
(Wigley et al., 2000).  The course of these tics is also variable as they typically 
wax and wane throughout an individual’s life.  The complex vocal tic of 
corprolalia, or the repetition of obscene words, is often characterized as the 
defining feature of TS.  However, this specific tic is only present in about 20-30% 
of individuals with TS (Wigley et al., 2000).   
     The onset of TS typically occurs at the age of 6-7 years and must occur before 
an individual is 18 years of age to be diagnosed as TS (Freeman et al., 2000).  
Although currently an extraordinarily wide range of estimates has been cited 
regarding the prevalence of TS, Scahill, Tanner, and Dure (2001) evaluated the 
methodology of 10 studies estimating the prevalence of TS among school-age 
children in various countries.  Based on the evaluation of these studies, they 
estimate TS to occur in the range of 10 to 30 cases per 10,000 among school-age 
children and adolescents.  Although less research has been conducted estimating 
the prevalence of TS within the United States, Shapiro, Shapiro, Young, and 
Feinberg (1988) estimate the prevalence of TS among the nation’s population to be 
approximately 55 cases per 10,000 individuals and report that at least 1.2 million 
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people in the United States have TS.  Although the severity and course of TS is 
quite variable, recent empirical and anecdotal research suggests that the presence 
of this disorder frequently creates significant challenges to both individuals with 
TS and their families.  Specifically, TS appears to often inhibit the acquisition of 
academic and social skills during childhood and adolescence and frequently 
impacts the relationships of TS children with their parents.    
1.2 Difficulties for the TS Child 
1.2.1 Academic Skills  
 
     As children with TS enter the educational system, they are confronted with a 
system in which their success is dictated by their ability to conform to codes of 
conduct based on the restriction of movement, sounds, and even thoughts.  Both 
anecdotal and empirical research suggests that although children with TS are often 
able to suppress or regulate their tics for short periods of time, this task requires 
constant vigilance and energy and prevents the TS child from focusing all of his or 
her attention on assigned tasks (King & Scahill, 2001).  Furthermore, as their 
attempts to suppress their tics cannot typically be maintained for long time 
intervals, children with TS cannot consistently abide by the restrictions placed on 
them and are often forced into a pattern of largely involuntary disobedience, 
negativism, and apparent opposition to authority (Taubert, 1999).  “The child with 
TS cannot always rely upon or predict actions and behavior.  They may…engage 
in…behavior which is illogical and inappropriate to the immediate situation.  Such 
inconsistency is evidenced most acutely within the school setting” (Matesevac, H., 
1991).   
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     Children with TS also face difficulties in the educational system as a direct 
result of the interference of the tics with learning and specific school tasks.  In a 
study examining the learning difficulties of children with TS, Singer, Schuerholz, 
and Denckla (1995) report that, in addition to the distractions associated with 
attempting to suppress TS symptoms, a child’s concentration is often directly 
disrupted by his or her movements and vocalizations.  Singer et al. further report 
that children with TS frequently experience learning difficulties due to the direct 
interference of tics on motor and vocal tasks, such as hand-writing and speaking in 
class.  Due to the fundamental necessity of these tasks, difficulties in these areas 
then trigger diverse problems in the classroom including difficulties with note-
taking, completing homework assignments, completing written examinations, 
reading aloud, and completing timed assignments (Singer, Schuerholz, & Denckla, 
1995).   
     Although the degree of interference of tics with classroom success is difficult to 
assess empirically, several studies (Stefl, Bornstein, & Hammond, 1988; 
Bornstein, 1990) have noted that an inordinately large percentage of TS students 
(25%) repeat at least one grade in school, despite the fact that children with TS 
have been shown to follow the same normal curve of intelligence as the general 
population.  Although it has been demonstrated that 23% of children with TS meet 
criteria for specific comorbid learning disabilities (Singer et al., 1995), Hagin and 
Kugler (1988) showed that approximately 68% of children with TS function below 
the educational expectancy for their academic skills.  This finding suggests that, 
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while most children with TS may not qualify for a diagnosis of a specific learning 
disorder, most will display difficulties demonstrating their academic skills.  Thus, 
a majority of children with TS are not succeeding in their academic milieu (Hagin, 
1997).   
1.2.2 Social/Peer Interaction Skills 
 
     In addition to the academic difficulties experienced by students with TS, these 
children have been found to consistently experience difficulties with social 
interactions.  Various studies have indicated that they are more withdrawn, more 
aggressive, less popular, and demonstrate significant weaknesses in socialization 
skills when compared to their non-TS peers (Stokes, Bawden, Camfield, Backman, 
& Dooley, 1991; Dykens et al., 1990).  Although deficiencies in social skills have 
not been formally identified as a criterion symptom of TS, the severity and 
frequency of these difficulties among the TS population are readily acknowledged 
among the clinical community.  Dykens et al. (1999) conducted a study in which 
classroom peers confidentially evaluated the social skills of students with TS.  The 
results of this study indicate that children with TS are significantly more likely to 
be perceived as aggressive and withdrawn, as well as less likeable than their peers.  
In fact, Bawden, Stokes, Camfield, Camfield, and Salisbury (1998) report that 
almost half (42%) of the students with TS received the lowest scores in their class 
when rated on these factors by their peers.  It should be further noted that these 
scores are significantly poorer than the ratings received by children with diabetes 
mellitus from their classroom peers.  Bawden et al.  suggest that this finding 
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indicates that the difficulties experienced by children with TS in developing 
appropriate social interactions extend beyond that experienced by children with 
other chronic medical disorders that may interfere with daily activities and 
subsequently also affect the development of psychosocial functioning.   
     It appears that although TS individuals consistently demonstrate difficulties 
acquiring social skills, these difficulties are influenced by a variety of 
environmental factors.  Specifically, several researchers have demonstrated that 
the level of social skill deficits experienced by children with TS is not related to 
the frequency or duration of the child’s tic symptoms (Bawden et al., 1998; Stokes 
et al., 1991).  It has been speculated that the social skill difficulties experienced by 
many children with TS are not solely the result of a genetic predisposition, but 
may be due to the unique impact this disorder has on children’s understanding of 
the behavior of others and themselves.  Cohen and Leckman (1994) suggest that 
while other children learn about how the minds of others function by “observing” 
their own mental processes and subsequent actions, much of the TS child’s mind 
and behavior exists in conflict.  For example, the child with TS may feel great love 
for a family member, yet feel the inexplicable urge to act aggressively toward him 
or her.  In addition, the TS child is constantly faced with making the determination 
between what behaviors are within his or her control and what are not, while often 
receiving conflicting messages from their parents and teachers regarding this 
determination.  Furthermore, even if TS children are able to develop an accurate 
understanding of their own minds and behaviors, they cannot apply this 
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understanding to those who do not experience TS.  Thus, they may experience 
great difficulty attuning to others, finding comfort in others, and making sense of 
others’ behavior (Cohen & Leckman, 1994). 
     It is also suggested that individuals with TS experience difficulties developing 
social skills due to the failure of peers and others in their social environment to 
interact and communicate with them.  In several studies, participants rated the 
social acceptance of individuals they viewed on videotapes (Finney, Rapoff, Hall, 
& Christopherson, 1983; Friedrich, Morgan, & Devine, 1996; Long, Woods, 
Miltenberger, Fuqua, & Boudjouk, 1998; Woods et al., 1997; Woods, 
Miltenberger, & Lumley, 1996).  Individuals displaying tic behaviors were rated as 
less socially acceptable than those who did not display such behaviors.  As the 
raters could not interact with the individuals displaying the tics, these results 
suggest that the raters’ reactions were based on their attitudes toward the 
videotaped individuals’ tics and not the individuals’ social skill competence.  This 
lack of social acceptance is supported by anecdotal reports laden with cases in 
which children with TS are socially isolated, ostracized, and even victimized 
(Hagin, Beecher, Pagano, & Kreeger, 1982; Jagger et al., 1982; Lerer, 1987; Edell-
Fisher & Motta, 1990; Nomura, Kita, & Segawa, 1992; Lambert & Christie, 1998; 
Dykens et al., 1999; Wigley et al., 2000).  For example, Jagger et al. (1982) found 
that 75% of children with TS experience teasing by peers regarding their 
symptoms.  It is suggested that “any child that fails to conform to the expectations 
of their peers is at risk of being ostracized and rejected in social situations.  All 
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aspects of TS make sufferers…different, sometimes in a painfully obvious way, 
and renders them vulnerable to ridicule…” (Lambert & Christie, 1998).  
     Current research suggests that the level of social acceptability by peers is 
negatively correlated with tic frequency and intensity (Woods, Fuqua, & Outman, 
1999).  As many TS individuals experience a decrease in symptom severity during 
adolescence, it would initially be supposed that these individuals would experience 
increased socialization and thus greater social satisfaction during this time.  
However, Koenig and Bornstein (1992) found that while the severity of an 
individual’s tics correlates with the level of peer rejection and resultant 
psychological distress in younger children, adolescents continue to report high 
levels of psychological distress due to social difficulties even when experiencing 
mild tic symptoms.  It is speculated that, although tic severity is directly correlated 
with the initial attitude of others toward individuals with TS, many TS individuals 
have been denied the opportunity to develop effective social skills due to the social 
isolation they experienced in childhood.  Furthermore, as they learned social 
situations to be highly anxiety provoking (and may subsequently exacerbate their 
tics), TS children learn a contingency of social avoidance (Edell-Fisher & Motta, 
1990) that does not disappear even if their tics dissipate.  As a result, the 
supportive functions that children’s friendships typically serve (e.g., to provide: 
emotional security, improved self-esteem, help or advice with challenging tasks, 
companionship) (Adler & Furman, 1988) are not experienced, so TS children 
never learn to seek out peers in order to receive this support.  Thus, the social 
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difficulties experienced by children and adolescents with TS appear to involve 
both characteristics inherent to TS and the learned behaviors from past social 
rejection. 
1.3 Difficulties for the Parents of a TS Child 
     In addition to the academic and social difficulties experienced by an individual 
with TS, the presence of this disorder has a significant impact on his or her 
parents.  Tymchuk (1979) reported that parents of children with emotional and/or 
behavioral problems are significantly more likely to experience negative emotions 
such as grief, guilt, and embarrassment than are parents of children without these 
difficulties.  It appears that these emotions are also common in parents of TS 
children.  For example, Edell-Fisher and Motta (1990) demonstrated that mothers 
of TS children had significantly lower self-concepts than mothers of non-TS 
children.  It is speculated that this diminished self-esteem occurs due to the variety 
of negative emotions experienced by parents of TS children such as: feelings of 
guilt for having punished the child for symptoms that were involuntary; fear for 
the child’s future; and denial, anger, and grief for the loss of their dreams for the 
“perfect” child (Packer, 1997).  Many parents also report that they frequently 
doubt their parenting skills and blame themselves for genetically transmitting the 
disease to their children (Kidd, Prusoff, & Cohen, 1981).  Additionally, parents 
may have particular difficulty coping with the presence of certain characteristic TS 
symptoms (e.g., copropraxia, coprolalia, aggressive, or sexual behaviors), as they 
not only conflict with their own religious and/or societal rules (Packer, 1997), but 
9 
 
 
also often cause negative societal reactions toward their child and themselves 
(Riddle, Hardin, Ort, Leckman, & Cohen, 1988).  As a result, it has been 
speculated that the difficulties of parents with a TS child may be more severe than 
those experienced by parents of children who face strictly physical and/or more 
socially acceptable disorders.  Bawden et al. (1998) compared the ratings of 
parents of children with TS to those of parents of children with diabetes mellitus.  
Results revealed that mothers of TS children rated their families as significantly 
less socially desirable and that both mothers and fathers of children with TS 
considered their families to be significantly less cohesive than parents of children 
with diabetes mellitus. 
     In addition to coping with their personal responses to their child’s TS, parents 
must face the task of developing an effective parenting and disciplinary strategy 
with which to respond to their child’s problematic, but frequently involuntary 
behaviors.  This task can often overwhelm parents who may not be experienced in 
the skills of behavioral management (Vogt & Carroll, 1999) and who may feel 
confused and helpless as they respond inconsistently and harshly to the symptoms 
and associated difficulties of their child’s disorder (Carter et al., 1999).  Goggin 
and Erickson (1979) reported that the “typical” parental reaction to a TS child is 
one of overprotection.  Further reports suggest that parents also frequently attempt 
to exert great psychological control over their TS child’s behavior through the use 
of guilt and hostility (Edell & Motta, 1988) and, having been frequently and 
unpredictably embarrassed by their child’s TS symptoms, may avoid social 
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interactions with their child (Matesevac, 1991).  Other parental difficulties that 
frequently must be addressed within TS families include: addressing the child’s 
basic emotional needs (e.g., for love, acceptance, and security); providing 
opportunities for the child to develop independence; changing inadequate 
communication patterns; forming realistic expectations regarding the child’s future 
(Olivier & deLange, 1999); and learning more effective problem-solving behaviors 
within the family unit (Bawden et al., 1998). 
1.4 Lack of Educational and Health-Care Resources 
     Although knowledge of TS has increased among the educational and health 
care communities, recent research indicates that children with TS are still not 
receiving effective care or the resources necessary to meet their needs.  Upon 
consideration of the typical TS child’s academic difficulties, Packer (1997) 
observed, “Children with TS are significantly more likely than their non-TS peers 
to have special education needs, but they are unlikely to have been diagnosed or 
identified by their schools as being in need of services.”  It has been speculated 
that this apparent gap in the identification of learning difficulties may occur 
because children with TS often do not meet the qualifying criteria for learning 
disabilities established through special education laws.  However, it has been 
found that these children often display more subtle, though significantly impairing, 
neurologic and performance-related difficulties that impede academic success and 
would benefit from special education resources (Carter, Fredine, Findley, et al., 
1999).  
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     Although only some children with TS require assistance within a special 
education classroom, many need accommodations and/or modifications in order to 
succeed within the traditional classroom (Carter, Fredine, Findley, et al., 1999).  
Educational researchers have found that a variety of accommodations or 
modifications are beneficial to the TS child’s academic success.  Classroom 
accommodations such as: an individualized tutor [i.e., TSS]; assistive technology 
(e.g., use of a computer in place of writing assignments in the classroom); 
provision of “time-out” opportunities (Olivier & de Lange, 1999); allowing extra 
time to complete assignments; provision of a list of daily assignments (Packer, 
1997); and completing assignments orally (Cohen, Friedhoff, Leckman, & Chase, 
1992) have been cited as helpful interventions for many TS children.  Furthermore, 
researchers stress the importance of creating a non-threatening climate within the 
classroom by: creating opportunities for the TS child to experience success; 
providing frequent positive feedback; and promoting positive peer interactions 
(Olivier & de Lange, 1999).  Although this latter goal may be especially 
formidable, researchers suggest that teachers can impact the negative social effects 
of the stigma of TS in their classrooms by providing the child the opportunity to 
share his/her experiences with TS; promoting involvement in school activities; 
implementing frequent cooperative exercises with other students; providing adult 
supervision if the child is being taunted or teased; and educating other students 
about TS (Packer, 1997; Olivier & de Lange, 1999).  Although educators may 
resist initiating interventions that seem to bring direct attention to the TS child’s 
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symptoms, such efforts can elicit positive change among the child’s classroom 
peers.  In a study in which classmates of a child with TS were presented a video 
that provided information regarding the symptoms, challenges, and common 
misperceptions of TS, participants indicated significantly more positive attitudes 
toward individuals with TS than before they viewed the video.  Furthermore, the 
TS children in these classrooms reported significantly less social anxiety and more 
stable friendships and self-esteem following the video presentation (Holtz, 2000).    
     Yet these interventions and accommodations are often not implemented in 
school systems.  It is speculated that as educators do not typically receive training 
specific to TS and its symptoms, they frequently fail to identify TS children as 
being in need of and eligible for educational accommodations and modifications 
(Packer, 1997).  Unfortunately it is also reported that school districts can be 
reluctant to implement appropriate educational assistance if the child does not 
qualify for previously established programs due to increases in costs, personnel, 
and time.  Administrators have been reported to deny their obligation under the 
Individuals with Disabilities Educational Act, or IDEA (PL 101-476), to provide 
such services (Carter, Fredine, Findley, et al., 1990).  Unless parents are aware of 
this legislation or have enlisted the support of an educational advocate, the 
assistance needed by their child may not be provided by their school district and 
their child’s academic needs will go unmet throughout his or her educational 
career.  
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     This lack of support received by children with TS does not solely exist within 
the educational system.  Despite advances in education and research regarding TS, 
the health-care community frequently misdiagnoses and fails to appropriately treat 
children with TS.  For example, Stefl, Bornstein, and Hammond (1988) surveyed 
763 Ohio residents who reported having TS.  While the average reported age of 
symptom onset was 7 years, the average age at which TS was first considered as a 
cause for these symptoms was 12.7 years.  In addition, only 57% of the 
respondents indicated that a medical doctor was the first to make the diagnosis of 
TS, and over 30% reported that it was themselves, their parents, or someone not in 
the health-care community who first “diagnosed” their TS symptoms.  It is 
suggested that this paucity in health care is greatest among those from lower 
socioeconomic households.  Stefl et al. (1988) reported that TS children whose 
family income was below $20,000 experienced significantly longer lags between 
symptom onset and diagnosis than children from households earning more than 
$20,000 annually.     
     The deficiencies in the health-care received by children with TS are not 
restricted to difficulties with diagnosis.  Although research regarding TS has 
grown exponentially within the past years, it consists almost solely of 
investigations regarding its genetic etiology and the therapeutic efficacy of various 
drugs.  Taubert (1999) reports that while a search of current research on TS and 
medications yielded 340 articles, a search on TS and the psychosocial variable of 
“self-esteem” produced only a single research study.  While initially it may appear 
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that the literature reflects an intense desire of researchers to develop optimal 
treatment for individuals with TS, these studies are focused solely on developing 
means by which tics can be eliminated or TS can be cured.  However, there have 
been “no major advances during the past decade in the pharmacologic treatment of 
tics” (Cohen et al., 1992) and researchers have not yet identified a gene related to 
the presence of TS.  Furthermore, although several drugs for TS are utilized 
consistently by physicians, their results are moderate at best.  Cohen (1990) states 
that only 50% of individuals will derive any benefit from drugs aimed at reducing 
their tic behavior.  This limited success is partially due to the fact that many 
individuals, even if experiencing a reduction in tic symptoms, discontinue their 
medication due to the extreme side effects of these drugs (Taubert, 1999).  For 
example, although 70% of TS patients initially experience a reduction in tics when 
using haloperidol, a common drug prescribed for TS patients, only a very small 
proportion remain on the drug for longer than a year.  This is largely due to the 
onset of tardive dyskinesia [a side effect that resembles the tic behaviors 
attempting to be eliminated], development of phobias, weight gain, memory 
difficulties, lethargy, and personality changes (Cohen et al., 1992).   
     It should be further noted that even if patients are able to tolerate current 
medications long-term, it is rare that patients experience the elimination of their 
tics. Controlled medication trials have yielded reductions in symptom severity of 
only 50% to 60% (Piacentini & Chang, 2001).  Furthermore, there are many whose 
tic symptoms are not responsive to any pharmacology (Cohen et al., 1992).  Thus, 
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individuals with TS, even if receiving medications, typically continue to 
experience tic symptoms and the secondary difficulties (e.g., academic, social 
interaction, and family difficulties) that result from this disorder.  Unless further 
progress is made with these therapies, researchers should shift their focus to 
develop interventions that teach the TS individual to cope with their symptoms and 
develop adaptive skills.  This necessary shift in focus is observed in Leckman et 
al.’s (1999) outline of the principles of care for children with TS.  They suggest 
that the goal of treatment should be “to keep the patient’s life on track—not 
necessarily to be entirely tic- or symptom-free.”  They further maintain that, as 
pharmacotherapies typically do not assist in this goal, they should not be 
considered as the first choice of treatment (Leckman et al., 1999).   
     Alternatively, cognitive-behavioral therapies such as self-monitoring and habit 
reversal training have been demonstrated to reduce and modify tic behaviors 
(Piacentini & Chang, 2001).  Although current findings must be interpreted with 
caution due to the limited research regarding the efficacy of these therapies, results 
suggest that these methods offer an alternate method of tic modification, without 
side effects, that can be utilized throughout an individual’s life.  Further therapies 
to address specific deficits and resultant secondary difficulties such as problem-
solving therapy and family therapy may also be necessary to address the TS child’s 
difficulties (Olivier & de Lange, 1999).  In addition, the peer and social difficulties 
so commonly experienced by TS children must also be addressed by various 
therapies aimed at teaching social skills and effective methods of coping with the 
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stigma associated with TS (Taubert, 1999).  However, since relatively little 
research has been conducted investigating therapies other than medications to 
lessen tics, efficacious treatments for these specific secondary TS symptoms have 
not yet been identified.  Thus, individuals with TS are currently faced with a 
health-care system that is unable to offer them effective treatments and that 
appears to be making little effort to develop alternative therapies to alleviate their 
distress.  
     Due to the relatively low prevalence and strong stigma of TS, both children 
with TS and their families often feel isolated, misunderstood, and overwhelmed 
(Taubert, 1999).  To combat this experience, the national and state chapters of the 
Tourette Syndrome Association (TSA) have begun to offer support groups and 
other social support services (e.g., summer camps and on-line chat groups) for 
both TS sufferers and their families.  Dedmond (1990) cites that these groups are 
beneficial to parents as they provide emotional support, medical information, and 
effective strategies to handle conflict, solve problems, change behavior, and 
communicate more effectively.  It is also reported that parents participating in 
these groups experience relief from their negative feelings regarding this disorder 
because they develop relationships with those that can provide empathy and can be 
contacted in times of stress (Packer, 1997).  These groups have also been reported 
to provide many benefits to children with TS.  Children attending these groups 
report that they provide the one situation in which they feel accepted, less isolated, 
less abnormal, and more optimistic about their future (Packer, 1997).  However, 
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many states still do not have their own TSA chapters, many individuals with TS 
and their families do not have the opportunity to benefit from these resources. 
1.5 Goodness-of-Fit of Resources 
     It is apparent that educational and health care resources must be improved and 
made more accessible to individuals with TS.  Like any other individuals with a 
disability, those with TS must receive appropriate resources with sufficient 
frequency and consistency to address their specific needs.  The sufficiency of the 
resources received by individuals to meet their specific needs is referred to as the 
“goodness-of-fit” of their treatment.  As so few academic or health care resources 
are currently provided to individuals with TS, it is apparent that these individuals 
typically experience a poor “goodness-of-fit” between their needs and the 
resources they receive.   
     In recent research regarding the resources received by individuals with TS 
during their childhood, 77% of participants indicated that they had not received 
sufficient resources to optimally treat their TS symptoms (Keefer, Brooks, 
DeFronzo, Nesbitt, & Panzarella, 2000).  Of a list of 27 health care and 
educational resources, participants in this study endorsed the highest needs during 
their childhood as: drugs to treat tics, classroom education about TS, informational 
program for parents, support groups for parents, support groups for children with 
TS, and behavioral therapy to treat tics.  In addition, these individuals reported the 
highest discrepancy between their level of need and the amount of resources 
received during childhood for: support groups for parents, classroom education 
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about TS, support groups for children with TS, informational programs for parents, 
tutoring services, and organized social activities with other children with TS 
(Keefer et al., 2000).  However, it must be emphasized that not every person with 
TS requires the same resources.  In fact, “the most beneficial treatments are 
tailored to the individual affected with Tourette’s syndrome and his or her family” 
(Carter, Fredine, Findley, et al., 1999). 
     While most individuals with TS face the problem of too few resources, it is 
suggested that receiving sufficient quantities of the wrong resources or even too 
much of appropriate resources may be equally distressing for the individual (e.g., 
being prescribed medications that cause distressing side effects, family obsessively 
counting tics in order to monitor progress).  Anecdotal reports frequently refer to 
children who begin to conceptualize themselves as a “Tourette’s case” rather than 
a person who is challenged by unwanted symptoms (Leckman et al., 1999).  In 
these cases, the stigma of TS is even further magnified and may cause even greater 
difficulties for the individual.  Leckman et al.’s principles of care suggest that 
treatment for TS must be idiosyncratic, a “goodness-of-fit approach,” which 
focuses on addressing the needs specific to the individual and providing the 
educational and health care resources needed to reach his or her potential. 
1.6 Impact of Poor Goodness-of-Fit of Resources 
1.6.1 Parental Relationship 
   
     The relationship children have with their parents has been shown to have 
lifelong implications on the child’s development and success in adulthood.  
Perhaps most crucially, a high correlation has been found between how parents 
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view their child and that child’s self-esteem or self-concept.  Although some 
speculate that this relationship is formed via mediators such as the perception of 
social support (Aseron, Sarason, & Sarason, 1992), other researchers have 
demonstrated a direct link between parental opinion about and the feedback 
provided to the child regarding his or her characteristics and the child’s creation 
and continuing maintenance of his/her self-view (Fish & Biller, 1973; Rosenberg 
& Simmons, 1963).  For instance, in a longitudinal study, Pekrun (1990) 
demonstrated that the family influenced the overall development of self-concept at 
least through middle adolescence.  The effects on self-concept from people in 
other environments (school peers) only affected specific domains of self-concept.  
This finding is consistent with research by Edell-Fisher and Motta (1990) who 
demonstrated that the self-concept of TS children age 7-15 is correlated 
significantly with their parents’ reactions to their symptoms, but not significantly 
with their peers’ reactions. 
     In addition, Sarason, Pierce, Bannerman, and Sarason (1993) provided evidence 
to support the view that parental views concerning their child’s positive and 
negative behavior predict how much acceptance and thus support the child 
perceives as existing within the parental relationship.  Furthermore, they 
demonstrated that the views of the parents had a direct effect on the child’s general 
perceptions of the availability of social support in the world at large, thus acting as 
a developmental precursor for the child’s view of himself or herself as worthy of 
support from others throughout his or her life (Sarason et al., 1993).   
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     It is suggested that without sufficient supportive resources (e.g., parent support 
groups, information regarding TS, family therapy), many parents find their TS 
child’s symptoms overwhelming and do not react in an optimally supportive 
manner.  Recent research finds that adults with TS report a significant relationship 
between the severity of their TS symptoms during childhood and their relationship 
with both parents.  Specifically, it is reported that as symptom severity increases, 
the degree of parental acceptance decreases and control over their child increases 
(Keefer et al., 2000).  As stated above, this negative parental style of over control 
and lack of acceptance impacts both the child’s self-concept and perceptions of 
social support.  It is speculated that these perceptions do not typically change as 
children enter adulthood, but carry lifetime ramifications regarding the 
individual’s adjustment and development of adaptive behaviors.  
1.6.2 Social Support 
 
     Currently within the psychological community there is a “substantial body of 
evidence that indicates that the extent to which relationships are strong and 
supportive and individuals are integrated into their communities is related to the 
health of the individuals…” (Berkman, 1995).  Specifically, there have been 
numerous community-based studies that reveal an association between “social 
integration” and mortality rates from all causes (Berkman, 1995).  In addition, 
Brown, Brady, Lent, Wolfert, and Hall (1987) demonstrated that the perception of 
the adequacy of an individual’s social support is significantly correlated with 
emotional (anxiety, depression), physiological (psychosomatic symptoms), and 
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behavioral (health risk behaviors) strain.  However, there is evidence to suggest 
that many adults with TS do not create and thus do not experience the benefits of 
supportive social relationships.  In a study by Elstner, Selai, Trimble, and 
Robertson (2001) in which the quality of life of adults with TS was compared to 
that of a general population sample of adults, 29% more adults with TS reported 
experiencing difficulties in the social domain than those without TS.  These 
participants cited difficulties such as: inability to talk about TS, denial, tension in 
relationships due to behavioral problems, feeling rejected by peers and siblings, 
and difficulty developing friendships or other relationships due to embarrassment, 
the stigma of TS, and the inability to leave home.  The social difficulties reported 
by the adults with TS were significantly greater than the difficulties reported by 
adults without the disorder.  In this study, adults with TS reported a significantly 
poorer quality of life in the domains of social functioning and limitations due to 
emotional problems (Elstner et al., 2001). 
     In further research investigating social functioning among adults with TS, 
Keefer et al. (2000) found that 48% of participants indicated that they are “very” 
or “somewhat” dissatisfied with the social support they receive.  This research also 
demonstrated that there is a positive correlation between the degree to which an 
individual’s needs for educational and health care resources were met during 
childhood and their perception of social support from relationships formed during 
adulthood.  Specifically, TS adults who report greater levels of unmet needs in 
educational and health care resources during their childhood, also report greater 
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levels of unmet needs for social support in adulthood (Keefer et al., 2000).  
Although the mediating variables in the relationship of these two factors have not 
been researched, it is speculated that children who do not receive the clinical 
resources necessary to learn how to develop social relationships in spite of their 
disorder often fail to develop these skills.  Dykens et al. (1999) state, “[some] 
young adults may struggle to assimilate their tics, especially socially inappropriate 
or aggressive ones, with their emerging adult identity.”  Without the resources 
needed to guide this assimilation process, these adults fail to form the meaningful 
relationships necessary to provide the social support they desire. 
1.6.3 Peer Attachment 
     Further understanding of the relationship between the degree of resources 
received as a child and the perception of social support received as an adult may be 
gained by examining the variable of peer attachment.  Traditionally, attachment 
style theory has proposed that the nature of the relationship formed between an 
infant and his or her primary caregiver has broad implications for that child’s later 
social functioning (Bowlby, 1973).  Specifically, it has been demonstrated that the 
nature of this relationship is persistent, affecting the child’s future relationships 
both inside and outside the family structure.  It is suggested that this relationship 
determines the child’s perception of the trustworthiness and reliability of others, 
thereby influencing the degree to which he or she seeks social support throughout 
the life span (Bowlby, 1982).    
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     However, recently researchers have proposed that these social perceptions are 
not solely influenced by the infant/caregiver relationship.  Specifically, some 
researchers have suggested that the formation of an attachment style incorporates a 
second developmental stage during adolescence in which an individual learns to 
develop close, supportive, and intimate relationships outside the family structure 
(Garcia Preto, 1988).  As this task often requires different and greater social skills, 
it is proposed that the feedback received during this time creates a “peer 
attachment style” which may or may not diverge from the individual’s “parental 
attachment style” (Armsden & Greenberg, 1987, 1988).  Social learning theorists 
would suggest that this “second stage” of attachment merely reflects the 
continuous social learning that occurs throughout an individual’s life (Bandura, 
1975).  Despite these different theoretical rationales, the effect on an individual’s 
social development is the same.  Those that acquire supportive peer relationships 
are more likely to perceive value from future social relationships and will seek to 
form these relationships in the future.  These beliefs and actions regarding peer 
relationships then work together to influence an individual’s perception of the 
quality of his or her social support (Procidano & Heller, 1983) and have been 
linked to network orientation style (i.e., the expectations one holds regarding the 
potential usefulness of a social network in providing help with life problems) 
(Tolsdorf, 1976), stress levels (Thoits, 1986), and level of emotional health 
(Armsden & Greenberg, 1987). 
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     This theory has obvious implications for adolescents with TS.  As previously 
described, TS adolescents have been shown to be more withdrawn, less popular, 
and demonstrate significant socialization skill deficits independent of their tic 
severity (Dykens et al., 1990).  As a result, this “second stage” of attachment style 
development may be especially difficult for many TS adolescents.  Due to their 
lack of adaptive skills and to the stigma of their symptoms, they may encounter 
consistently negative peer feedback, resulting in an insecure peer attachment style.  
Even in the presence of a secure parental attachment style, these adolescent 
experiences may affect the individual’s perception of his or her ability to form, as 
well as the worth of forming, social relationships.  As peer interactions have been 
found to be crucial in shaping of one’s identity through play, skills training, 
acceptance/support, and feedback (Grusec & Lytton, 1988), it is not surprising that 
it has been found that children with problems in peer relations show a higher risk 
for poor social development and maladjustment throughout their life (Bierman, 
1987; Parker & Asher, 1987).   
     It is suggested that the receipt of adequate supportive resources, which address 
social skill deficits and the development of appropriate coping methods, may alter 
this outcome by changing the individual’s perceptions and skills.  Resources aimed 
at addressing the reactions of peers in the classroom have been demonstrated to 
alter peer attitudes toward individuals with TS (Holtz, 2000) and to reduce the 
degree of “negative social feedback” received by the TS student.  Although no 
research currently exists confirming the relationship between resources received in 
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childhood and the formation of a peer attachment style, the length of time between 
symptom onset and diagnosis has been found to predict the quality of attachment 
to peers during adolescence.  Specifically, it was reported that the poorer the 
goodness-of-fit of resources received as a child, the less adolescents believe that 
they can form reliable, mutually validating relationships with peers (Keefer et al., 
2000).  As these results were obtained using a population among whom 
appropriate diagnosis was frequently not made until or following adolescence, it 
suggests that the identification of the etiology of one’s symptoms may be the 
paramount health care resource needed in the establishment of adaptive social 
functioning.  It is speculated that further resources, aimed at specifically 
addressing the social needs of adolescents with TS may further assist in 
developing a more secure peer attachment style, which will result in the formation 
of positive social relationships that provide the support necessary for optimal 
quality-of-life. 
1.6.4 Daily Stress 
     Individuals with TS face many additional challenges throughout their day.  
Specifically, many are in constant fear of their own bodies, unsure what they may 
do or say in any given situation.  They may experience significant tension as they 
attempt to control their tics, trying to suppress them until they can release them in 
private.  They may lack sufficient coping skills to deal with these issues and other 
daily hassles that occur in everyone’s life (Packer, 1997).   
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     High rates of anxiety are commonly reported among adults with TS.  Elstner et 
al., (2001) report that 68% of adults in their sample received elevated scores on the 
Spielberger State-Trait Anxiety Inventory.  They further report that these scores 
are positively correlated with the severity of these adults tic symptoms and 
negatively correlated with social functioning (Elstner et al., 2001).  These reports 
of heightened anxiety appear to relate to the daily stress levels reported by adults 
with TS.  Research suggests that, like anxiety, the level of stress due to “everyday 
hassles” is also positively correlated with TS symptom severity and with social 
support satisfaction among adults with TS (Keefer et al., 2000).  Furthermore, 
results indicate that there is a significant relationship between daily stress levels 
and the goodness-of-fit of the health care and educational resources received in 
childhood.  It is speculated that those individuals who are not provided resources 
to reduce their tics or given the skills necessary to cope with the stresses of dealing 
with their symptoms and the hassles of daily life will experience higher levels of 
daily stress (Keefer et al., 2000).  In addition, as those with poorer social support 
experience greater daily stress levels, it is suggested that individuals who have not 
received interventions addressing their social deficiencies lack the buffer against 
the stress of daily hassles typically provided by individuals who possess a 
meaningful social network.  
     These findings are supported by the conceptualization of stress currently 
reported in the literature.  There has recently been a considerable body of evidence 
linking stress as a trigger to the onset, exacerbation, and/or recurrence of a broad 
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array of physical or psychological symptoms (Delongis, Coyne, Dakof, Folkman, 
& Lazarus, 1982; Kanner, Coyne, Schaefer, & Lazarus, 1981; Lazarus, 1984).  In 
addition, several researchers have demonstrated that relatively minor stressful 
events (which occur more frequently and have a less severe impact individually 
than “major life events”) account for more variance in the prediction of 
psychological symptoms than the experience of “major life event stress”  (Kanner 
et al., 1981).  However, the relationship in this stress-disorder model also appears 
to be affected by a variety of moderating variables.  Currently, several researchers 
have investigated the effects of the perception of social support on the experience 
of life stress and resultant outcomes.  In a study by Brown et al. (1987) it was 
shown that the experience of social support dissatisfaction was significantly 
correlated with an increase in the overall stress experienced by an individual.  
These researchers demonstrated that the lack of social support is itself a significant 
source of stress that produced a direct and additive relationship with depression, 
anxiety, and psychosomatic symptoms.  Research on adults with TS suggests that 
this combination of high levels of daily stress and dissatisfaction with social 
support also produce deleterious psychological outcomes among this population.  
As was found by Brown et al., research has indicated that daily stress levels and 
satisfaction with social support are both significant predictors of both anxiety and 
depression levels among adults with TS (Keefer et al., 2000).  As both of these 
predicting variables have also been correlated with the goodness-of-fit of 
resources, it is speculated that these depressive and anxious symptoms may also be 
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lessened by interventions with appropriate educational and health care resources 
during childhood.    
1.6.5 Employment   
     Current research suggests that the difficulties that individuals with TS face in 
the academic setting do not disappear when they enter the work force.  Several 
studies have suggested that adults with TS experience considerable difficulty in the 
employment environment (Meyers, 1988; Stefl, 1983).  In a study conducted 
among Canadian adults with TS, 15.5% reported being unemployed, a larger 
percentage than the 10.3% unemployment rate in the Canadian population at that 
time (Shady, Broder, Staley, Furer, & Papadopolos, 1995).  However, of those TS 
individuals that were employed, nearly 20% reported experiencing job 
dissatisfaction, with 17% reported mixed feelings about their job.  Additionally, 
only 31% of participants reported being “very satisfied” with their employment, a 
substantially lower endorsement of satisfaction than was provided by adults among 
the general Canadian population (56%).  Furthermore, approximately one-half of 
the respondents reported that their job choice had been influenced by the presence 
of TS (Shady et al., 1995).  While none of the specific difficulties associated with 
TS (e.g., motor tics, vocalizations, interpersonal problems, etc.) significantly 
predicted the employment status of the participants, interpersonal/social problems 
were found to significantly impact the type of job chosen by individuals with TS.  
In addition, the level of behavioral difficulties participants experienced as a child 
significantly predicted their job satisfaction when they were adults (Shady et al., 
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1995).  Interestingly, neither the degree of motor tics nor of vocalizations were 
indicated to impact any variable related to the participants’ employment or 
satisfaction.  Although the employment difficulties experienced by adults with TS 
are likely related to some form of job discrimination due to their disorder, the lack 
of influence of motor tics and vocalizations on employment and job satisfaction 
suggests that discrimination due to these involuntary symptoms does not 
completely explain this relationship.  Shady et al. state that the results of their 
research suggest that behavioral and interpersonal difficulties, such as poor 
modulation of anger and lack of social skills, as well as the difficulties establishing 
consistent “work habits” while in school, also greatly impact the success of the TS 
adult in the workplace.  They further report that these difficulties are largely due to 
the lack of appropriate treatment received by TS children in the academic and 
clinical community.  It is suggested that vocational training be established in order 
to assist TS adults currently facing these difficulties in the workplace (Shady et al., 
1995). 
1.6.6 Use of Drugs and Alcohol 
     Another potential maladaptive outcome of a poor goodness-of-fit of resources 
among individuals with TS is the maladaptive use of alcohol and drugs.  As 
described above, individuals with TS often receive little relief from medications 
currently prescribed to treat their symptoms.  In addition, the side effects 
associated with these medications are typically too severe and long lasting to be 
tolerated.  As individuals with TS are rarely presented alternative methods of 
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reducing their tics and other symptoms, it appears that they may attempt to treat 
themselves, using substances readily accessible for public use that produce similar 
results to prescription drugs and initially appear to produce less disagreeable side 
effects.  Although rarely reported in the literature, clinical reports frequently refer 
to the use of alcohol and other depressive agents by individuals with TS in order to 
“self-medicate” or lessen their tic symptoms.  Sandyk and Awerbuch (1988) refer 
to three cases in which TS patients experienced relief from their symptoms after 
smoking marijuana.  In addition, Stefl et al. (1988) report that adults with TS 
demonstrate a clear aversion to stimulants (e.g., sugar and caffeine) in an effort to 
prevent the exacerbation of their tics, and frequently utilize nicotine in an effort to 
alleviate some of their symptoms.  In a study of adults with TS in Pennsylvania, 
Keefer and colleagues (2000) found that 40% of their sample report that alcohol 
decreases the severity of their tic symptoms.  Furthermore, a significant 
relationship was reported between the goodness-of-fit of resources received in 
childhood and the frequency and quantity of alcohol consumed as adults.  This 
relationship suggests that many of the participants did not receive effective care in 
treating their tic symptoms and lack alternative coping methods, resulting in their 
treatment of their symptoms via a method independent of the health care 
community.  
     However, this decision to “self-medicate” can become a destructive force in the 
lives of adults with TS.  Keefer et al. (2000) report that 10% of adults responding 
to their study utilized marijuana at least twice a week.  This figure is higher than 
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the current national average which estimates that only 5% of the United States’ 
population uses marijuana more frequently than once a month (DSM-IV, 1994).  
Although it is not known if these individuals meet criteria for a diagnosis of 
cannabis abuse or dependence, these individuals appear to have chosen to engage 
in an activity which can result in severe negative life consequences (e.g., arrest, 
traveling to unsafe neighborhoods) in order to seek relief from their symptoms.  In 
addition, 26.3% of participants endorsed alcohol consumption patterns that met the 
criteria for a diagnosis of abuse or dependence (Keefer et al., 2000).  Again this 
figure is markedly elevated over the national average that estimates the current 
prevalence for alcohol abuse and dependence to be 10%.  Both of these findings 
are consistent with research conducted by Comings and Comings (1990) that 
found that nearly one-third of adults with “severe symptom severity” reported 
problems with drug abuse and/or alcoholism.  Although a proportion of the 
individuals with TS engage in maladaptive alcohol and cannabis use patterns due 
to a comorbid psychopathology of an alcohol or drug use disorder, it appears that 
individuals who do not receive appropriate resources to treat their TS symptoms 
may have a greater likelihood to “self-medicate” their symptoms.  Thus, the 
elevation in these rates may reflect a maladaptive pattern of substance use caused 
by the paucity of resources provided to individuals with TS. 
1.6.7 Psychological Distress 
     Another documented effect of TS is increased risk for psychological distress.  
In addition to the high degree of comorbidity with ADHD, OCD, and learning 
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disabilities discussed above, the presence of TS has been associated with higher 
rates of conduct problems, generalized anxiety, simple phobias, and social phobia 
later in life (King and Scahill, 2001).  The severity of tics has been found by some 
researchers to predict anxious, psychosomatic, and depressive symptoms, as well 
as aggressive behavior (de Groot et al., 1995, and Nolan et al., 1996).  Although 
the risk of these difficulties appears to be increased significantly by the presence of 
comorbid ADHD or OCD, it appears that those without these comorbidities also 
experience significantly elevated levels of risk for developing additional 
psychopathology (Stokes et al., 1991).   
     It is unknown what factors lead to this increased risk for psychological distress.  
It is speculated that, in addition to the presence of a genetic vulnerability for these 
disorders (King & Scahill, 2001), this risk may be caused by characteristics 
specific to TS.  For example, Leckman et al. (1993) have suggested that the 
persistent barrage of premonitory urges, which are experienced as feelings of 
mounting tension that are only relieved by displaying the tic, are often distressing 
and distracting.  As individuals with TS must utilize constant vigilance and 
extreme energy to suppress these urges, this task may lead to chronic anxiety, self-
preoccupation, hopelessness, and exhaustion. 
     A variety of additional factors have been also been suggested to contribute to 
the presence of psychological distress.  Several researchers have demonstrated that 
certain characteristics in the parental relationships of children with TS affect 
psychological functioning.  Edell and Motta (1988) demonstrated that TS 
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children’s perception of their parents’ behavior as angry and overprotective is a 
significant predictor of the development of trait anxiety in these children.  In 
addition, the quality of parental relationship in childhood has been suggested to 
impact the perception of the degree of social support the TS individual recognizes 
as existing in the world (Sarason et al., 1993).  This perception has been 
consistently demonstrated to be correlated with risk for emotional, physiological, 
and behavioral difficulties in all populations (Brown et al., 1987).  The impact of 
social support on psychological functioning in the TS population was 
demonstrated by Keefer et al. (2000).  Specifically, this study suggested that 
satisfaction with social support was found to predict severity of depression even 
when controlling for the effects of TS symptom severity.  Furthermore, the 
presence of daily stress is another factor that has been demonstrated by many 
researchers to lead to a variety of physical or psychological symptoms in all 
populations (Kanner et al., 1981).  Termed the stress-disorder model, it has been 
demonstrated to be moderated by a variety of factors, including the perception of 
social support (Brown et al., 1987).  It is speculated that this relationship may also 
contribute to psychological distress within the TS population, as the presence of 
daily stress, moderated by perception of social support, was found to predict levels 
of anxiety experienced in adulthood by individuals with TS (Keefer et al., 2000).  
 
 
 
34 
 
 
CHAPTER 2: RESEARCH QUESTION 
     The present study addresses the question – Does TS symptom severity and the 
goodness-of-fit of the health care and educational resources that an individual with 
TS received as a child affect various psychosocial variables crucial to healthy adult 
functioning?  It is hypothesized that these relationships may be best explained 
through the use of a path analysis model that illustrates the impact of each variable 
as it affects the TS individual over the course of his or her development.  The 
proposed model is illustrated in Figure 1. 
2.1 Hypotheses 
     Although the identified variables were analyzed as a model, each identified 
relationship was also investigated independently.  There are thirteen hypotheses 
specific to the theoretical relationships within the model.  They are as follows:  
1) TS symptom severity and the goodness-of-fit of resources received in 
childhood have a direct effect on the quality of parental relationship in 
childhood.   
2) The goodness-of-fit of resources received in childhood has a direct 
effect on the quality of peer relationships in adolescence.   
3) TS symptom severity and the goodness-of-fit of resources received in 
childhood have a direct effect on daily stress levels in adulthood.   
4) TS symptom severity and the goodness-of-fit of resources received in 
childhood have an indirect effect through social support satisfaction on 
daily stress levels on adulthood. 
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5) The goodness-of fit of resources received in childhood has a direct 
effect on social support satisfaction in adulthood.   
6) The goodness-of-fit of resources received in childhood has an indirect 
effect through the quality of parental relationship in childhood and 
through the quality of peer relationships in adolescence on social 
support satisfaction in adulthood.   
7) TS symptom severity in childhood has an indirect effect through the 
quality of parental relationship in childhood on social support 
satisfaction in adulthood. 
8) The goodness-of-fit of resources received in childhood has a direct 
effect on employment satisfaction in adulthood. 
9) TS symptom severity and the goodness-of-fit of resources received in 
childhood have a direct effect on the frequency and quantity of alcohol 
and drug use in adulthood.   
10) The goodness-of-fit of resources received in childhood has an indirect 
effect through the quality of parental relationship in childhood, the 
quality of peer relationships in adolescence, and social support 
satisfaction in adulthood on the quantity and frequency of alcohol and 
drug use in adulthood.  
11) TS symptom severity in childhood has a direct effect on the level of 
psychological distress in adulthood. 
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12) TS symptom severity in childhood has an indirect effect through the 
quality of parental relationship in childhood, daily stress levels in 
adulthood, and social support satisfaction in adulthood on 
psychological distress in adulthood. 
13) The goodness-of-fit of resources received in childhood has an indirect 
effect through the quality of parental relationship in childhood, the 
quality of peer relationships in adolescence, daily stress levels in 
adulthood, and social support satisfaction in adulthood on 
psychological distress in adulthood. 
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CHAPTER 3: METHOD 
3.1 Participants 
 
     Participants were recruited from the Pennsylvania Tourette Syndrome 
Association (PA-TSA).  These individuals registered with PA-TSA following a 
diagnosis of TS.  All individuals 18 years old and over were solicited to 
participate.  No participants were excluded during recruitment.  However, three 
participants were excluded based on caregiver report of significant cognitive 
deficits (e.g., moderate to profound mental retardation) after receiving the 
questionnaire packet.  
3.2 Procedure 
     Each of the 1,674 individuals registered with the PA-TSA was mailed a letter 
requesting participation in a research study about TS.  They were requested to 
return an enclosed postcard in a provided stamped and addressed envelope 
indicating their interest or disinterest in participation.  One hundred and seventy-
four individuals reported willingness to participate.  They were mailed a 
questionnaire packet consisting of an instruction letter, consent forms, 
questionnaire (see Appendix A), and a self-addressed, stamped envelope.  
Participants were then contacted by phone to receive assistance in the completion 
of the questionnaire and were reminded to return the measure to the investigator.   
     Three participants were excluded due to caregiver report of significant 
cognitive disability.  Seven participants were unable to be reached by phone after a 
questionnaire packet was mailed to them.  Five participants refused to participate 
after receiving the questionnaire packet.  Sixty-four participants reported that they 
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would participate, but did not return the questionnaire.  Questionnaires were 
returned by 95 participants. 
3.3 Measures 
3.3.1 Tic Symptom Self-Report (TSSR) 
 
     Symptom severity was assessed using a modified version of the Tic Symptom 
Self-Report (TSSR).  This measure consists of a checklist of simple and complex 
motor and phonic tics (Cohen et al., 1984).  The instrument contains a brief 
definition of tics and asks the participant to rate tic symptoms on a 4-point scale of 
frequency and forcefulness.  The score of “0” indicates that the tic is absent and 
“3” indicates that the tics are both frequent and forceful.  This measure was altered 
from its original version (which asks participants to rate their tics over the past 
week) by asking participants to rate their symptoms over two longer periods.  They 
were asked to rate the frequency and forcefulness of their symptoms during their 
childhood (age at onset to age 12) and their adolescence (age 13 to age 18).  
Although no psychometric data exist utilizing this measure in this manner, analysis 
of the standard administration of this measure revealed high consistency (.88) and 
high correlation with a semi-structured clinician rated measure of tic severity (.60) 
(Scahill, unpublished data).  
3.3.2 Perception of Health Care / Educational Resources Index (PHC/ERI) 
     The PHC/ERI provided a score of how well the educational and health care 
needs of the participants were met during their childhood.  This measure is based 
on a person-environment (P-E) fit model of satisfaction (Lewin, 1938; Murray, 
1938, 1951).  This model suggests that satisfaction is produced by the degree of fit 
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between a person’s needs and the commensurate resources provided by the 
environment.  (Conversely, dissatisfaction arises due to a “misfit” in these 
entities.) 
     The PHC/ERI consists of a list of 26 health care and educational resources 
currently believed beneficial to some TS individuals (Packer, 1997).  Participants 
were asked to rate each item according to their perceived need of the resource 
during their childhood (birth to age 18) in terms of “How helpful do you believe 
each resource/service was or would have been to treat your TS symptoms or to 
assist your family?” (i.e., need strength: 1=Not Helpful, 4=Very Helpful).  
Respondents were then asked to rate each item according to “how much they 
received” each resource or service during their childhood (i.e., perceived 
availability: 1=Never Received, 4=Received and Was Available Whenever 
Needed).  A total subjective perceived fit score was calculated by subtracting the 
ratings of quantity of resource received from the ratings of the amount of need for 
each resource and summing all 26 items.  The larger this score, the poorer the 
goodness-of-fit (i.e., positive scores represented that the individual experienced 
greater need than the quantity of resources he or she received).  
      As it was created for this study, little psychometric data is available regarding 
this measure.  Inter-rater reliabilities were measured in a pilot study in which 
participants’ perception of the amount of resources received in childhood were 
compared to ratings of this factor provided by their parents.  The correlation of 
these ratings approached significance (r=.611, p=.07), initially supporting the 
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reliability of this measure.  However, further psychometric testing has not been 
completed.  Thus, the validity and reliability of this measure is not known. 
3.3.3 Quality of Relationships Inventory (QRI) 
     The QRI (Pierce, Sarason, & Sarason, 1988) was used to measure the quality of 
parental relationship experienced by individuals with TS during childhood.  This 
measure consists of 25 items divided into three scales (i.e., support, depth, and 
conflict) that assess the subject’s views about their relationships with their father 
and mother separately.  Only the conflict scale, which measures the extent to 
which the relationship is a source of conflict and ambivalence, was used in this 
study.  Participants respond to each item using a 4-point scale (i.e., 1 = “not at all” 
to  
4 = “very much”).  The scales have been found to be internally consistent, with 
alpha levels ranging between .83 and .91, depending on the relationship assessed 
(Pierce, Sarason, & Sarason, 1989).  Furthermore, moderate to considerable 
stability (correlations ranged from .48 to .79) was demonstrated in the ratings 
provided by family members regarding their relationships over a 12 month period.  
Ratings provided by both the child and the parent regarding the quality of their 
relationship were found to be significantly correlated (e.g., between father and 
adult child on the conflict scale, r=.35, p<.001), suggesting that the QRI 
demonstrates high inter-rater reliability and assesses family members’ shared 
perceptions of their relationships (Pierce, Sarason, Sarason, Solky-Butzel, & 
Nagle, 1997).  
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3.3.4 Measures: Parental Bonding Instrument (PBI) 
     The PBI (Parker, Tupling, & Brown, 1979) was also used to measure the 
quality of parental relationship experienced by individuals with TS during their 
childhood.  This instrument asks participants to report the degree to which certain 
attitudes and behaviors were characteristic of each of their parents before the 
subjects were 17 years old.  It consists of two identical sets of 25 items, one to be 
completed about the mother and one about the father, yielding two measures for 
each parent.  Participants respond to each item using a 4-point Likert-type scale 
(i.e., 1 = “very like” to 4 = “very unlike”).  Inter-rater reliability between parental 
ratings provided by monozygotic and dizygotic twins was found to be extremely 
high (r=.70, r=.71, respectively) (Parker, 1986).  The PBI also demonstrated 
convergent validity when its scales were compared to comparable scales on the 
Emotional Warmth, Rejection, and Protection (EMBU) Scale.  The PBI scale of 
overprotection was significantly correlated with the EMBU Scale of 
overprotection (ranging from r=.43 – r=.63, p<.001) (Arrindell, Gerlsma, 
Vandereycken, Hageman, & Daeseleire, 1998). 
     Previous research demonstrated a relationship between the parental 
characteristics of conflict and overprotection with a variety of outcomes.  
Therefore only the overprotection scale, which measures to what degree each 
parent was intrusive and infantalizing or fostered independence in his or her 
children, was used from this measure.  The overprotection scale score for each 
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parent was summed with the QRI conflict scale score for each parent to produce a 
total quality of parental relationship score.  
3.3.5 The Inventory of Parent and Peer Attachment (IPPA) 
     The IPPA (Armsden & Greenberg, 1987, 1988) was used to assess the quality of 
participants’ relationships with peers during adolescence.  Although designed to 
also assess an individual’s parental relationship, only the scale regarding peer 
relationships will be utilized.  The IPPA is a self-report questionnaire that assesses 
both affective and cognitive components of adolescents’ attachment in 
relationships.  Respondents rate how often statements about relationships with 
their friends are true (e.g., “My friends can tell when I’m upset about something”).  
This measure was used retrospectively, as it asked participants to rate their peer 
relationships during their adolescence.  The IPPA produces three subscale scores 
regarding peer relationships: alienation, communication, and trust.  The subscale 
of alienation was used in this analysis due to its specific relevance to the stigma 
and isolation commonly reported by TS individuals in their relationships. 
     The development sample of the IPPA was composed of 179 individuals, 16 to 
20 years of age.  Internal consistency coefficients ranged from .87 to .91, and test-
retest reliabilities after three weeks were .86 for peer attachment (Armsden & 
Greenberg, 1987).  Evidence for the validity of the IPPA comes from studies in 
which parent and peer attachment was positively correlated with positivity, 
stability of self-esteem, and with life satisfaction.  In addition, parent and peer 
attachment were negatively correlated with affective well being (depression, 
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anxiety, resentment and alienation, covert anger, and loneliness) (Armsden & 
Greenberg, 1987).       
3.3.6 Daily Stress Inventory (DSI) 
     The DSI (Brantley, Waggoner, Jones, & Rappaport, 1987) was used to assess 
the impact of relatively minor stressful events on individuals with TS during 
adulthood.  The DSI consists of 58 items frequently cited as stress-inducing by 
several adult samples.  Participants indicated if each item has occurred during the 
past week and then rate the severity of their stress reaction to that item on a scale 
of 1 to 7.  Opportunity to include stress inducing items not included on the list is 
provided at the end of the measure.  The sum of the total of the impact ratings of 
these events was used to measure the degree of daily stress for experienced by 
each participant.  
     Internal consistency between the items was found to be .87 for the sum score of 
stress impact.  The sum score demonstrated adequate concurrent validity when 
compared with another daily measure of stress, the Global Rating of Stress (GR) 
(r=.35, p< .01).  In addition, the DSI demonstrated adequate correlations with two 
measures of anxiety (MAACL-A and STAI-X1) (r=.42, p< .01; r=.31, p< .05, 
respectively) and was unrelated to self-reports of other constructs (e.g., hostility as 
measured by the MAACL-H, r=.03).     
3.3.7 Social Support Inventory (SSI)   
     The SSI (Brown et al., 1987) was used to obtain a measure of the degree of 
satisfaction individuals with TS experience regarding their social support network.  
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The SSI is a 39-item self-report measure in which respondents use 7 point Likert 
scales (1 = “none”, and 7 = “very much”) to indicate their degree of satisfaction 
regarding different types of social support within the past week.  Participants rate 
items such as “Information about how others felt when confronted by situations 
similar to ones you may be experiencing.”  These ratings were then summed to 
produce a total social support satisfaction score.    
     Brown et al. (1987) investigated many of the psychometric properties of the 
SSI and found strong internal reliability with coefficients ranging from .90 to .94.  
In addition, support for the validity of the SSI is substantial as it was found to 
correlate highly with subjective ratings of social support satisfaction (r=-.77) as 
well as with measures of emotional (depression and anxiety), physiological, and 
behavioral strain (r=.57, p<.001; r=.54, p<.001, r=.31, p<.001, and r=.20, p<.05, 
respectively).  Furthermore, it demonstrated appropriate divergent validity with 
measures of social network size, relationship quality, and frequency of support 
(r=-.32, p<.01; r=-.46, p<.001; and r=-.32, p<.01, respectively). 
3.3.8 Brief Symptom Inventory (BSI) 
     The BSI (Derogatis, 1975) was administered to assess participants’ current 
level of global psychological distress.  This inventory is a self-report measure 
consisting of 53 symptom specific items.  Participants rate each symptom on a 5-
point Likert scale of distress (e.g., 0 = “not at all,” 4 =“extremely”).  These items 
were scored and summed, producing a global severity index score.  
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     The BSI has demonstrated strong psychometric properties.  Specifically, test-
retest reliability for this scale is .90.  Furthermore, this measure has been shown to 
have high correlation with the Symptom Checklist-Revised (SCL-90-R) 
(Derogatis, 1977), a similar symptom inventory, with subscale coefficients ranging 
from .92 to .99 (Derogatis & Spencer, 1982). 
3.3.9 CAGE and CAGE-AID Scale 
     The CAGE Scale (Ewing and Rouse, 1970) was used to screen participants for 
problem drinking behavior.  A 4-item, self-report screening test, a cutoff point of 
two or more affirmative responses is used to indicate “problem drinking.”  The 
measure has been demonstrated to reliably identify individuals meeting diagnosis 
for alcohol abuse or dependence and has demonstrated a correlation of .89 with the 
clinical diagnosis of alcohol abuse or dependence (Mayfield et al., 1974).  In 
addition, 97% of participants endorsing two or more items on the CAGE were 
found to meet criteria for clinical diagnosis of an alcohol disorder (Beresford et al., 
1982).  Furthermore, factor analysis of the CAGE items has demonstrated that the 
items form a unidimensional scale (χ2(2)= 1.22, p=.54) (Smart, Adlaf, & Knoke, 
1991). 
     The CAGE-Adapted to Include Drugs (CAGE-AID) is a modification of the 
CAGE questionnaire and was used to screen for problem drug use.  As with the 
CAGE questionnaire, a cut-off of two affirmative responses was used to indicate 
“problem drug use.”  The use of this criterion has been found to be 85% specific 
for substance-use disorder (Brown, Edwards, & Rounds, 1995).  Participants’ 
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responses on each of these scales were summed to produce a total substance abuse 
score for this analysis.  
3.3.10 Employment Satisfaction 
     Participants’ satisfaction with their current employment was measured using 
several self-report questions developed by Shady et al. (1995) in their investigation 
of employment satisfaction among adults with TS.  The items used were face valid 
questions in which participants rated their perceptions using a Likert scale format 
regarding a variety of relevant variables such as employment satisfaction, 
perceived discrimination, and impact of TS on job choice.  Scores provided to each 
of these questions were summed to produce a total job satisfaction score ranging 
from 0 to 11 with higher numbers indicating greater dissatisfaction. 
3.4 Statistical Analyses 
     Maximum likelihood estimation (MLE), obtained using Amos 4.0 structural 
equation software (Arbuckle, 1994), was used to explore the individual 
hypothesized relationships and to examine the significance of the fit of the 
proposed model.  According to Hair et al. (1995), a minimum sample size of 100 
participants is recommended for this analysis.  Although this benchmark was not 
obtained (n=95), the sample was deemed to be of sufficient power to utilize this 
analysis. 
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CHAPTER 4: RESULTS 
4.1 Accuracy of Sampling 
 
     Participants in this study ranged in age from 18 to 83, with individuals from 
each age group represented in the PA-TSA population completing the 
questionnaire (Table 1).  However, respondents to this investigation (mean age = 
37.0) were significantly older than the solicited PA-TSA database population 
(mean age=29.0; t=5.47, p=.0001).  Comparison of participants by age group also 
revealed an older distribution of participants (Table 1) than the PA-TSA 
population.  In addition, participants varied from the PA-TSA population in the 
distribution of gender (Table 1).  A greater proportion of women (29.5%) returned 
questionnaires than were solicited to participate (18.7%).  Although the ratio of 
men to women respondents in the sample (3:1) is different than that displayed in 
the PA-TSA population (4:1), this ratio is equivalent to current estimates of 
worldwide TS gender ratios (DSM-IV, 1994).   
     Participants resided in 31 of Pennsylvania’s 67 counties.  Review of this data 
revealed that the distribution of individuals from these counties was similar to that 
reported by the PA-TSA with only 3 counties having differences greater than 2% 
between the population and sample response rates (Table 2).  The mean parental 
income of participants at time of diagnosis was $30,000 to $44,999.  These income 
levels were normally distributed and ranged from $15,000 or less to $80,000 or 
more.  The mean parental educational level was a high school degree, with over 
50% of participants reporting that each parent had achieved this degree.  Twenty-
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seven percent of participants reported that their fathers had received a bachelor 
degree or higher, with 17% reporting the same regarding their mothers.   
     Participants’ total scores on the TSSR (Cohen et al., 1984) ranged from 4 to 
168, with a mean score of 43.5 and a standard deviation of 31.1.  Although no 
norms are available for this measure, possible scores range from 0 to 240.  These 
statistics suggest that participants experienced a wide range of TS symptom 
severity during their childhood and adolescence and appear to represent a normal 
distribution from the TS population.   
4.2 Descriptive Results 
     The means, ranges, and standard deviations for each variable are seen in Table 
3. The difference between participants’ age at symptom onset and age at diagnosis 
ranged from 0 to 49 years with a mean of 11.8 years in this sample.  This 
difference was significantly correlated with participants’ age (r=.720, p=.01), 
suggesting that older participants experienced longer time periods between 
symptom onset and diagnosis.  The mean score of participants on the PHC/ERI 
was 16.9, indicating that a majority of participants reported needing more health 
care and educational resources to address their TS symptoms than they received as 
a child and as an adolescent.  Unlike time between symptom onset and diagnosis 
of TS, these goodness-of-fit scores were not correlated with the age of participants 
(r=-.025, p=.812), suggesting that younger participants perceived equivalent gaps 
in the health care and educational resources available to them as reported by older 
participants.   
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     Mean, minimum, and maximum ratings for perceived need, perceived receipt of 
resources, and goodness-of-fit scores for each resource are listed in Table 4.  
Participants reported their greatest needs for the resources of: prescription drugs to 
reduce tics, informational programs for parents, support groups for children with 
TS, advocacy to ensure that educational and health care needs were met, and 
support groups for parents of children with TS.  Participants’ scores suggest the 
poorest goodness-of-fit between their perceived need and amount of resource 
received for the resources of: support groups for children with TS, classroom 
education for peers and teachers about TS, informational programs for parents of 
children with TS, support groups for parents of children with TS, and sibling 
education about a brother’s or sister’s TS.  Participants reported that they 
perceived the least need for the resources of: speech therapy, occupational or 
physical therapy, internet chat rooms for children with TS, respite care for parents 
of children with TS, and placement in gifted programs.  The best goodness-of-fit 
between perceived need and resource received was reported for the variables of: 
speech therapy, occupational and physical therapy, placement in gifted programs, 
academic tutoring, and receipt of special education services.  Analysis of the 
perceived need reported by participants for each of these resources suggests that 
these better goodness-of-fit scores are a reflection of the low need reported by 
individuals for these resources and are not due to the provision of these resources 
to individuals with TS. 
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     Participants’ total scores on the BSI (Derogatis, 1975) ranged from 0 to 175, 
with a mean score of 41.0 and a standard deviation of 35.3.  The mean score for 
adults who are not psychiatric patients is reported to be 15.3 with a standard 
deviation of 16.4 (Derogatis, 1982).  The mean score for adult psychiatric 
outpatients on the BSI is reported to be 70.0, with a standard deviation of 38.2 
(Derogatis, 1982).  These norms suggest that study participants reported 
experiencing greater psychological distress than that typically reported by 
individuals not receiving psychiatric care, but reported less distress than that 
typically reported by individuals receiving outpatient psychiatric care.  The range 
and distribution of total BSI scores also suggest that study participants were 
normally distributed regarding the variable of psychological distress.   
     Investigation of BSI scores also revealed that 31.2% of participants endorsed 
currently experiencing depressive symptoms at least two standard deviations above 
average with 29.0% reporting anxious symptoms at least two standard deviations 
above average for individuals who are not receiving outpatient psychiatric care.  
Scores on other BSI subscales suggest that 22.6% of participants are experiencing 
somtization symptoms, 34.8% are experiencing obsessive-compulsive symptoms, 
32.6% are experiencing interpersonal difficulties with self-esteem and social 
interactions, 29.3% are experiencing significant difficulty managing anger, 15.1% 
are experiencing phobic symptoms, and 22.8% are experiencing paranoia 
symptoms at least two standard deviations above average.  In addition, 31.9% 
reported experiencing symptoms indicative of psychoticism that were at least two 
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standard deviations above average.  Item analysis of responses to this scale 
indicate that this apparently elevated score is the result of participants’ 
endorsement of items asking if they feel “lonely when with people” and if they 
believe that there is “something wrong with [their] mind” (Derogatis, 1975).  It is 
speculated that the endorsement of these items reflects experiences typical of 
individuals with TS and was typically not a reflection of psychoticism or a thought 
disorder.  These findings suggest that many participants in this study are currently 
experiencing a higher level of emotional distress than would be expected in a 
sample of individuals not receiving psychological care.  In addition, individuals 
with TS appear to be experiencing a wide range of psychological difficulties as 
adults.  
     Analysis of the results of scores on the CAGE and CAGE-AID indicate that 
participants’ mean total score from both of these measures is 4.5 with scores 
ranging from 0 (the minimum score) to 8 (the maximum score).  Further 
investigation of these measures revealed that 30.8% of participants endorsed 
experiencing two or more questions on the CAGE with 13.2% endorsing two or 
more questions on the CAGE-AID.  The cut-off score of two or more affirmative 
responses has been demonstrated to identify alcohol abuse or dependence with 
97% accuracy on the CAGE (Beresford et al., 1982) and to identify drug abuse or 
dependence with 85% accuracy on the CAGE-AID (Brown, Edwards, & Rounds, 
1995).  This suggests that 30.8% of study participants are likely to meet criteria for 
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alcohol abuse or dependence and that 13.2% are likely to meet criteria for 
substance abuse or dependence. 
4.3 Tests of Normality 
     Review of the data revealed that two participants had provided responses to less 
than 50% of data.  Therefore, they deleted from further analysis.  Dichotomized 
variable correlation suggested that missing values among other participants’ 
responses occurred at random (Hair et al., 1994).  Therefore, these values were 
replaced using sample variable means.  
     Analyses of univariate normality were first conducted on the data.  Outliers 
were investigated to determine their appropriateness for inclusion.  One outlier 
value was deleted from the data due to being over 4 standard deviations above the 
mean when standardized (Hair et al., 1994).  As listed in Table 5, tests for 
univariate skewness and kurtosis revealed that each variable was within acceptable 
limits (i.e., defined as absolute values of 3.0 and 8.0 respectively).  Variance for 
each variable was also analyzed, and significant differences in magnitude were 
identified.  As this can lead to failure in iterative estimation during path analysis, 
four variables (drug and alcohol use, social support satisfaction, peer relationship, 
and employment) were rescaled using a constant to reduce the ratio of their 
variances (Kline, 1998).  The variances following rescaling are seen in Table 5. 
      Squared multiple correlations between the variables were analyzed to rule out 
multicollinearity.  These correlations were found to fall within acceptable limits 
and did not support the presence of multicollinearity.  As shown in Table 5, 8 of 
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the 9 variables used in this analysis do not meet criteria for multivariate normality.  
However, transformation of these variables was rejected.  Although this lack of 
multivariate normality is a potential limitation to this study, the univariate 
normality of these variables supports their retention in the analysis. 
4.4 Result of Maximum Likelihood Estimation Fit 
     The hypothesized model (Figure 1) was analyzed using maximum likelihood 
estimation.  The correlation matrix used in this analysis can be seen in Table 5.  
Analysis revealed that the structural model did not sufficiently explain the data and 
suggested the need for modification (χ2(18)=45.721, p=.0001).  Examination of 
the model’s standardized covariance residuals revealed three pathways not 
identified in the hypothesized model that may represent significant relationships 
within the data (i.e., had absolute values over 2.58).  Each of these pathways was 
tested to determine if it added significance to the proposed model.  Three pathways 
were determined to add significance at the .01 level and resulted in significant 
differences between the hypothesized model’s chi-square statistic.  The pathways, 
parental relationship to daily stress level (χ2difference=14.651, p=.01), peer 
relationship to daily stress level (χ2difference=7.981, p=.01), and social support 
satisfaction to employment satisfaction (χ2difference=9.561, p=.01), were added to 
the hypothesized model as seen in  
Figure 2.   
     Analysis of the revised model demonstrated acceptable fit of the structural and 
measurement models (χ2(15)=13.521, p=.562).  This model resulted in a Normed 
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Fit Index of .992 and a Comparative Fit Index of 1.000, which exceed the 
recommended level of .90.  These statistics suggest that this model exceeds the 
incremental fit of the null model by over 90%.  The Normed Chi-Square score 
equals .901 and falls slightly below the recommended range of 1.0 to 2.0, 
suggesting that this model may not reflect the desired level of parsimony.  
However, this index does not suggest that the model be rejected.   
4.5 Results of Specific Hypotheses 
 
     The standardized path coefficients of the revised model are shown in Figure 3.  
As this model is significant, the specific hypotheses are considered below.  Each 
pathway was analyzed through hierarchical multiple regression.  Those variables 
adding significant variance in the prediction of the final variable were determined 
to have significant direct or indirect effects. 
     TS symptom severity and the goodness-of-fit of resources received in childhood 
will have a direct effect on the quality of parental relationship in childhood.  Both 
of these variables were significant predictors of the degree of control and conflict 
in the parental relationship in childhood, accounting for 9.1% and 4.8% of 
variance respectively.  Both variables appear to have a moderate effect on the 
quality of parental relationship with effect sizes of .234 and .219.  This suggests 
that increased symptom severity and a poorer goodness-of-fit of resources results 
in a higher degree of control and conflict in the parental relationship. 
     The goodness-of-fit of resources received in childhood will have a direct effect 
on peer relationships in adolescence.  The goodness-of-fit of resources in 
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childhood significantly predicted the degree of peer alienation experienced by 
adolescents with TS, accounting for 7.1% of the variance.  A moderate negative 
effect of -.267 was found, suggesting that poorer goodness-of-fit of resources leads 
to higher levels of alienation from peers in adolescence.  
     TS symptom severity and the goodness-of-fit of resources received in childhood 
will have a direct effect on daily stress levels in adulthood.  The goodness-of-fit of 
resources received in childhood will have an indirect effect through the quality of 
parental relationship in childhood, the quality of peer relationships in 
adolescence, and social support satisfaction in adulthood on daily stress levels in 
adulthood.  TS symptom severity and the goodness-of-fit of resources were found 
to have significant direct effects on daily stress levels in adulthood and accounted 
for 16.3% and 12.5% of the variance respectively.  Greater TS symptoms and 
poorer goodness-of-fit of resources were suggested to lead to greater daily stress 
levels with effect sizes of .298 and .055.  In addition, the quality of parental 
relationship in childhood, the quality of peer relationships in adolescence, and 
social support satisfaction were found to be significant predictors of daily stress 
levels in adulthood.  Quality of parental relationship was found to have a 
significant direct effect with a moderate effect size of .334 and accounted for 8.9% 
of variance.  Social support satisfaction was also found to have a significant direct 
effect on stress levels with an effect size of -.156 and accounted for 5.8% of the 
variance.  Quality of peer relationship was found to have both a direct effect on 
daily stress levels and an indirect effect through social support satisfaction with 
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effect sizes of -.249 and .271 and accounting for 5.5% and 8.3% of the variance 
respectively.  This suggests that higher levels of parental control and conflict, 
higher levels of alienation from peers, and lower satisfaction with social support 
results in higher levels of daily stress in adulthood.  
     The goodness-of-fit of resources has both a direct effect and an indirect effect 
through the quality of parental relationship, the quality of peer relationships, and 
social support satisfaction on daily stress levels in adulthood.  As a result of the 
added pathway between quality of parental relationship and daily stress levels, TS 
symptom severity was found to also have an indirect effect on stress through the 
quality of parental relationship.  This indirect pathway from TS symptom severity 
was not a hypothesized relationship.  However, the model suggests that TS 
symptom severity has both a direct effect and an indirect effect on daily stress 
levels in adulthood.  
     The goodness-of-fit of resources received in childhood will have a direct effect 
on social support satisfaction in adulthood. It will also have an indirect effect 
through the quality of parental relationship in childhood and the quality of peer 
relationships in adolescence on social support satisfaction in adulthood.  The 
goodness-of-fit of resources was not found to have a significant direct effect on 
social support satisfaction.  In addition, the goodness-of-fit of resources did not 
have a significant indirect effect through parental relationship on social support 
satisfaction.  However, the goodness-of-fit of resources was found to have a 
significant indirect effect through the quality of peer relationships in adolescence 
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on social support satisfaction in adulthood, with each path accounting for 7.1% 
and 8.3% of variance respectively.  The effect sizes of each of these paths were 
moderate, -.267 and .271, suggesting that poorer goodness-of-fit of resources leads 
to greater peer alienation, resulting in poorer social support satisfaction in 
adulthood.  
     TS symptom severity in childhood will have an indirect effect through the 
quality of parental relationship in childhood on social support satisfaction in 
adulthood.  TS symptom severity was not found to have a significant indirect 
effect on social support satisfaction through the quality of parental relationship in 
childhood. 
     The goodness-of-fit of resources in childhood will have a direct effect on 
employment satisfaction in adulthood.  The goodness-of-fit of resources was not 
found to have a significant effect on employment satisfaction in adulthood.  
However, following modification of the model, social support satisfaction was 
found to have a significant direct effect on employment satisfaction in adulthood, 
accounting for 10.7% of the variance.  This was a moderate effect size, -.316, 
suggesting that greater social support satisfaction leads to greater employment 
satisfaction in adulthood.  It should be noted that social support satisfaction 
produced only a significant direct effect.  Significant predictors of social support 
satisfaction did not significantly predict employment satisfaction and did not 
suggest the presence of indirect effects. 
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     TS symptom severity and the goodness-of-fit of resources received in childhood 
will have a direct effect on drug and alcohol use in adulthood.  The goodness-of-fit 
of resources will also have an indirect effect through the quality of parental 
relationship in childhood, the quality of peer relationships in adolescence, and 
social support satisfaction in adulthood on drug and alcohol use in adulthood.  TS 
symptom severity was found to have a moderate significant direct effect, .279, on 
drug and alcohol use in adulthood, accounting for 6.8% of variance.  This suggests 
that the greater the severity of TS symptoms in childhood, the greater the difficulty 
with drugs and alcohol in adulthood.  There was not a significant direct effect 
between the goodness-of-fit of resources and drug and alcohol use.  Although 
social support satisfaction in adulthood was found to be a significant predictor of 
drug and alcohol use in adulthood, accounting for 4.6% of variance, the goodness-
of-fit of resources and the quality of parental and peer relationships were not found 
to have significant indirect effects on drug and alcohol use in adulthood.  It is 
suggested that social support satisfaction and substance use in adulthood have a 
moderate negative relationship, -.208, with poorer social support satisfaction 
leading to greater drug and alcohol use. 
     TS symptom severity in childhood will have a direct effect on the degree of 
psychological distress in adulthood.  It will also have an indirect effect through the 
quality of parental relationship in childhood, daily stress level in adulthood, and 
social support satisfaction in adulthood on the degree of psychological distress in 
adulthood.  TS symptom severity has a significant direct effect on psychological 
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distress, accounting for 4.4% of variance and suggesting a moderate positive 
effect, .275, between greater symptom severity in childhood and greater 
psychological distress in adulthood.  Furthermore, a significant indirect effect of 
TS symptom severity through the quality of parental relationship in childhood and 
through daily stress level in adulthood on the degree of psychological distress in 
adulthood was found.  These pathways accounted for 9.1%, 8.9%, and 49.8%, of 
explained variance respectively.  Moderate effect sizes between TS symptom 
severity and parental relationship of .219 and between parental relationship and 
daily stress levels of .334 were found, .219, .334.  However, a large effect size of 
.446 was found between daily stress level and psychological distress, suggesting 
that greater daily stress in adulthood has a strong impact on level of psychological 
distress in adulthood.  It should be noted that social support satisfaction in 
adulthood was not found to be a part of this pathway. 
     The goodness-of-fit of resources in childhood will have an indirect effect 
through the quality of parental relationship in childhood, the quality of peer 
relationships in adolescence, daily stress level in adulthood, and social support 
satisfaction in adulthood on the degree of psychological distress in adulthood.  
Social support satisfaction was not found to be a significant predictor of 
psychological distress in adulthood.  However, a significant indirect effect 
between the goodness-of-fit of resources, the quality of parental relationship, the 
quality of peer relationships, and daily stress level was found.  This pathway 
accounted for 76.1% of the total variance of psychological distress in adulthood 
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with effect sizes of .219 for goodness-of-fit of resources to quality of parental 
relationship, -.267 from goodness-of-fit of resources to quality of peer 
relationships, .334 for quality of parental relationship to daily stress level, -.249 for 
quality of peer relationship to daily stress level, and .446 for daily stress level to 
level of psychological distress.  These significant relationships suggest that the 
goodness-of-fit of resources received in childhood affects the degree of control and 
conflict in the parental relationship as well as the degree of alienation experienced 
in adolescent peer relationships.  Poorer quality of these relationships leads to 
greater daily stress levels in adulthood and results in higher levels of psychological 
distress in adulthood. 
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CHAPTER 5: DISCUSSION 
5.1 General 
 
     In this study it was hypothesized that the variables of symptom severity and the 
goodness-of-fit of resources affect a variety of psychosocial variables throughout 
childhood and adulthood in the TS population.  Analysis of participants’ responses 
on the PHC/ERI suggests that a majority of participants reported that they did not 
receive sufficient resources to meet their needs during childhood and adolescence.  
Participants reported that they perceived that they experienced the poorest 
goodness-of-fit for informational and support resources aimed at educating others 
about TS and providing support to individuals with TS and their families.  Age of 
participants was not correlated with perceived goodness-of-fit of resources in 
childhood.  This suggests that, despite greater understanding of TS and increased 
availability and access to supportive resources in recent years, younger participants 
did not believe their needs were met more sufficiently than those who had fewer 
resources available to them during their childhood. 
     Scores regarding current functioning suggest that participants are currently 
experiencing significant levels of emotional distress and difficulty.  Specifically, 
over 30% of participants reported symptomatology suggestive of obsessive-
compulsive disorder, depressive disorder, and significant social and self-
perception difficulties.  Over 20% reported experiencing symptoms suggestive of 
somatization disorders, anger management difficulties, paranoia, and generalized 
anxiety.  Furthermore, 31% are suggested to be experiencing an alcohol-use 
disorder with 13% suggested to be experiencing a substance-use disorder.  These 
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statistics indicate that many individuals in TS population are experiencing 
significant distress and are currently in need of supportive resources.  Potential 
contributing factors of this distress were examined through the hypothesized 
model.  
     A path analysis was used to examine the hypothesized relationships.  The fit of 
the proposed model was modified by the addition of three pathways selected on 
statistical grounds following the initial model analysis.  Although a theoretical 
basis of model building is encouraged in the literature to maximize validity and 
generalizability, the pathways identified statistically were logical and supported by 
the theoretical foundation of the hypothesized model.  In addition, this approach to 
model building appears appropriate given the exploratory nature of this 
investigation.   
5.2 Research Questions 
     The results of the final path analysis suggest that significant relationships exist 
among all of the variables identified in the model.  This suggests that the severity 
of TS symptoms and the goodness-of-fit of resources received in childhood affect 
psychosocial functioning throughout the life span of an individual with TS.  The 
model also appears to support many of the hypotheses proposed regarding the 
specific relationships that exist among these psychosocial variables.  The model’s 
significant pathways are illustrated in Figure 4. 
     The goodness-of-fit of resources and TS symptom severity in childhood were 
found to have significant direct effects on the quality of parental relationship in 
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childhood.  This supports the hypothesis that parents of children with greater tic 
symptoms, who do not receive sufficient resources to address the educational and 
psychological needs of their child and the family, utilize a more conflictual and 
controlling parenting style.  This finding is consistent with previous research that 
suggests that parents of TS children are likely to respond to their child’s symptoms 
with overprotection (Goggin & Erickson, 1979), as well as with guilt and hostility 
(Edell & Motta, 1988).  These pathways also demonstrate the impact that 
resources (e.g., psychotherapy, respite care, etc.) may have on the quality of 
parental relationship and suggest that parents benefit when their child and/or 
family receive supportive resources to address the child’s TS symptoms. 
     The final model supports the hypothesis that the goodness-of-fit of resources 
received in childhood, but not the severity of childhood TS symptoms, predicts the 
degree of peer alienation experienced by adolescents with TS.  This finding also 
reflects the impact of supportive educational and psychological resources on TS 
individuals.  Specifically, it suggests that TS adolescents that have received 
adequate supportive resources develop better social and coping skills.  These skills 
are hypothesized to lead to more positive peer relationships.  These pathways also 
support previous research which suggests that, by adolescence, peer interactions 
are not significantly affected by the severity of a child’s tics, but rather by the 
degree of social skills displayed by the child (Koenig & Bornstein, 1992).  As it is 
hypothesized that children with TS symptoms often become socially avoidant as a 
result of their tics and the social difficulties they experience as young children, it is 
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suggested that adolescents that have received sufficient supportive resources may 
be able to overcome their fears, develop sufficient social skills, and thus foster 
healthy peer relationships. 
     The model also supports the hypotheses that both the goodness-of-fit of 
resources and TS symptom severity in childhood have direct effects on the degree 
of daily stress experienced by adults with TS.  This supports previous research 
suggesting that greater TS symptoms lead to higher stress levels (Elstner et al., 
2001) and that receiving supportive services reduces stress by addressing TS 
individuals’ needs (Keefer et al., 2000).  In addition, the hypothesis that the 
goodness-of-fit of resources received in childhood affects daily stress levels in 
adulthood indirectly through the quality of peer relationships in adolescence and 
social support satisfaction in adulthood was supported.  This supports previous 
findings in which higher peer alienation in adolescence led to poorer social support 
satisfaction in adulthood, which led to higher levels of daily stress in adulthood 
(Keefer et al., 2000).  It is speculated that the relationship of these three variables 
is due to the ameliorative effects of social support on stress and anxiety levels.  
Although the hypothesis that the quality of parental relationship also affects daily 
stress levels via its impact on adult social support satisfaction was not supported, 
both the quality of parental and of peer relationships were found to affect daily 
stress levels in adulthood independent of adult social support satisfaction 
following the modification of the model.  As a result of these added pathways, TS 
symptom severity was also found to have an indirect effect through the quality of 
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parental relationship on daily stress levels.  Each of these pathways suggests that 
social factors and relationships play a powerful role in the exacerbation or 
reduction of stress.  It is speculated that these effects exist due to the expectancies 
that the TS individual forms during his early relationship experiences about his or 
her ability to form adaptive relationships, cope with social situations (i.e., a 
common source of daily stress), and meet life’s demands.    
    The model does not support the hypothesis that the goodness-of-fit of resources 
and TS symptom severity in childhood have a significant direct effect on social 
support satisfaction.  It also does not support the hypothesis that the goodness-of-
fit of resources has a significant indirect effect through parental relationship on 
social support satisfaction in adulthood.  However, the hypothesis that the 
goodness-of-fit of resources has an indirect effect through the quality of peer 
relationships in adolescence on social support satisfaction in adulthood was 
supported.  This finding suggests that the degree of peer alienation experienced in 
adolescence has a more significant impact on social support in adulthood than the 
quality of parental relationship in childhood for individuals with TS.  It is 
speculated that this effect may be due to attributions TS individuals may make 
about peer and family relationships.  Specifically, TS individuals may assume that 
difficulties they experience with peers in adolescence are indicative of the 
problems that they will experience in other relationships throughout their lives.  
However, they may view their family relationships as isolated experiences with 
individuals that “have to accept them” because of their role as parents.  Thus, if 
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their parents present an accepting attitude and supportive behavior, the individual 
with TS may dismiss these positive experiences as being unlikely to occur in 
future, non-familial relationships.   
     The finding that the goodness-of-resources received in childhood does not have 
a direct effect on social support satisfaction suggests that receiving supportive 
services does not directly produce positive social interactions in adulthood.  
However, it suggests that individuals with TS must also experience positive peer 
relationships in order to develop a satisfactory social support network in 
adulthood.   
     The lack of relationship between TS symptom severity and social support 
satisfaction appears to reflect findings by Koenig and Bornstein (1992) that 
suggests that TS symptom severity did not affect the degree of peer rejection in 
adolescence, as adolescents with even minor tics reported peer rejection and 
subsequent distress.  It is speculated that a contingency of social avoidance is 
initiated in childhood and that its effects extend to adulthood regardless of the 
individual’s tic severity later in life.  Therefore, a relationship between these 
factors would not exist. 
     The goodness-of-fit of resources in childhood was not found to have direct or 
indirect effects on employment satisfaction in adulthood.  However, social support 
satisfaction was found to have a significant direct effect on employment 
satisfaction in adulthood.  Although the cause of this relationship is not clear, it is 
suggested that satisfaction in both the social and occupational domains may 
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require similar skills and levels of self-efficacy.  Specifically, individuals who are 
able to form satisfactory support systems may also possess the beliefs and skills 
necessary to find more fulfilling employment.  Furthermore, satisfactory social 
support networks have been documented to reduce stress due to negative 
occupational experiences of all employees.  Thus, individuals with this support 
system may experience less negative reactions to occupational stressors due to the 
benefits of having the supportive others. 
     Although the goodness-of-fit of resources was not found to have a significant 
direct effect on drug and alcohol use in adulthood, this model supports previous 
findings that greater TS symptom severity in childhood leads to increased drug and 
alcohol use in adulthood (Keefer et al., 2000).  This relationship is hypothesized to 
occur due to TS individuals’ attempts to “self-medicate” tics when other 
treatments are ineffective or intolerable.  As previous research also suggests that 
the rate of substance use is reduced in individuals who experienced a higher degree 
of fit between their needs and the resources they received (Keefer et al., 2000), it is 
not known why this relationship did not produce significant results in the current 
model.  If future research does not confirm a relationship between these two 
variables, it is suggested that current resources do not reduce tics sufficiently or 
provide the relief desired by individuals with severe TS symptoms.  This would 
suggest that even adequate provision of current resources to the severe TS 
population might be insufficient in meeting their needs and promoting adaptive 
adult functioning.   
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     The model also indicates that social support satisfaction has a direct effect on 
drug and alcohol use in adulthood.  This effect suggests that individuals that lack a 
satisfactory social support network use a higher amount of drugs and alcohol.  It is 
speculated that this relationship may exist due to the lack of coping resources 
available to individuals without effective social networks.  Specifically, these 
individuals do not have external sources of support to assist them in coping with 
everyday problems or difficulties related to their TS.  Thus, they are more prone to 
turn to isolative, maladaptive coping methods, such as drug and alcohol abuse in 
order to escape their problems, as well as their tics. 
     TS symptom severity in childhood was found to have a significant direct effect 
on psychological distress in adulthood.  This finding supports previous research 
that suggests that tic severity predicts the presence of anxiety, depression, and 
aggressive behavior (de Groot et al., 1985, and Nolan et al., 1996).  TS symptom 
severity was also found to have a significant indirect effect through the quality of 
parental relationship in childhood and the level of daily stress in adulthood on the 
level of psychological distress in adulthood.  The goodness-of-fit of resources also 
had a significant indirect effect on psychological distress in adulthood through 
these same pathways, as well as through the quality of peer relationships in 
adolescence and social support satisfaction in adulthood.  Interestingly, social 
support satisfaction was not found to have any direct effects on psychological 
distress, but was a significant predictor of daily stress level.  This suggests that, 
although satisfactory social support may not directly affect psychological 
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symptoms in individuals with TS, satisfactory social support can play a role in 
significantly reducing daily stress.  However, as stress can both trigger new and 
exacerbate existing psychological symptoms, individuals experiencing lower 
levels of stress will also experience lower levels of psychological distress.  Thus, it 
is not known why social support satisfaction was not found to indirectly affect 
psychological distress.  Further research regarding this relationship must be 
conducted to determine the accuracy of this finding and to investigate possible 
reasons for this relationship.  
5.3 Limitations 
     A significant limitation of this study is its retrospective design.  As many of the 
measures assessed variables from participants’ childhood and adolescence, the 
validity of these ratings may have been impacted by a variety of factors.  
Specifically, the age of participants may have affected the reliability of their report 
as the more time that has elapsed between the experiences being evaluated and the 
time of questionnaire completion may reduce the accuracy of their reporting.   
     Furthermore, variables currently impacting the participant such as the 
experience of a depressive episode or anxiety may distort their report of past 
events and experiences.  For example, if a participant were experiencing a 
depressive episode while completing this measure, the impact of the negative 
cognitive style that typically accompanies symptomatology may cause participants 
to exaggerate the discrepancy between their need for resources and the amount of 
resources received.  Analysis of the sample reveal that 31.2% endorsed depressive 
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symptomatology at least two standard deviations above average and 29.0% 
endorsed generalized anxiety symptomatology at least two standard deviations 
above average on the Brief Symptom Inventory.  The presence of current 
symptomatology may have impacted a significant percentage of this sample and 
may have biased participant responses.  The presence of a negative retrospective 
bias is supported by the finding that the age of participants was not correlated with 
the perceived goodness-of-fit of resources reported by participants.  As more 
resources were available to individuals with TS in recent years (as confirmed by 
the significant correlation between participant age and the length of time between 
symptom onset and diagnosis), it would be expected that individuals who grew up 
more recently would report receiving more resources to address their difficulties.  
The lack of this relationship suggests that individuals may have rated their past 
experiences based on their current distress and may be operating from the belief 
that “I must have needed more help in the past since I’m having so many troubles 
currently.”  This limitation is a significant threat to the validity of this study and 
must be addressed in future research. 
     Although the hypothesized model was based on conclusions drawn from 
previous research on TS, the exploratory nature of this study must not be 
overlooked.  Specifically, the hypothesized direction of relationships identified in 
this study has not been confirmed other than when chronology specified that one 
variable must precede another (e.g., parental relationship in childhood must 
precede adult social support satisfaction).  Therefore, it is not known if significant 
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relationships exist in the direction specified by the model.  It must be considered 
that those variables suggested to be predictors may actually be predicted by their 
resultants or may relate through a feedback loop in which they influence each 
other simultaneously (e.g.,, social support satisfaction improves employment 
satisfaction which improves social support satisfaction).  Furthermore, the 
variables included in this analysis were selected based on limited research and 
anecdotal knowledge.  Therefore, a specification error is a significant concern in 
this investigation as a key construct may not have been included in the model.  In 
addition to adding additional explanatory power to the model, this variable could 
serve as a single predictor of the significant relationships identified in the model.  
It is possible that, by excluding an important variable from the model, the 
conclusions of this research are merely an artifact of the impact of this variable on 
the other constructs (e.g., current participant distress may be the cause of all 
relationships identified in the model). 
     Related to the potential for specification error is the lack of parsimony 
demonstrated in the final model.  Although the number of variables included in the 
model was acceptable given the obtained sample size, the Normed Chi-Square 
score suggests that the final model did not obtain the desired level of parsimony.  
This score raises considerable concern regarding the increase in the Type I error 
rate.  The inclusion of many variables increases the probability that significant 
relationships and an acceptable goodness-of-fit statistic will be obtained.  In 
addition, as the sample size is relatively small given the high number of variables, 
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the generalizability of the significant findings may be limited as the relationships 
may reflect sample specific effects rather than valid findings for the entire TS 
population. 
     It should also be noted that the goodness-of-fit measure of resources was 
developed for this study and has limited psychometric data.  Inter-rater reliabilities 
were measured in a pilot study of this measure in which participants’ perception of 
the amount of resources received was compared to ratings supplied by their 
parents.  These factors were found to correlate at .611 and approached significance 
(p=.072, Keefer et al., 2000).  However, further tests of validity and reliability 
have not been completed, and these factors are not known regarding this measure.  
As the variable of the goodness-of-fit of resources was one of two exogenous 
variables and thus fundamental to the hypotheses and conclusions of this study, the 
limited knowledge regarding the measure’s psychometric properties is a significant 
threat to the validity of the findings of this investigation.  
     Another potential limitation of this study is the issue of sampling bias.  For 
example, the significant difference between the age of participants and that of the 
PA-TSA population suggests that this study may be limited in its generalizability.  
Specifically, as fewer resources were available to older adults during their 
childhood, this age difference may have produced a larger discrepancy within the 
study sample in the goodness-of-fit statistic (i.e., fewer needs were met) than exists 
in the actual population.  Furthermore, due to the increased availability of health 
care and educational resources available to children currently experiencing TS, it 
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is not known to what degree these findings are generalizable to the current 
generation of children with TS.  Conclusions suggested by these findings may not 
be applicable to current children with TS as their experiences may be different 
than those reported by participants in this study.   
     Generalizability may also be restricted due to the low percentage of individuals 
from the PA-TSA database that chose to participate in the study.  Although the 
investigation successfully recruited a sample size sufficient to support the desired 
statistical analysis, only 6% of individuals over 18 and registered with the PA-TSA 
participated in this study.  Although analysis of demographic factors suggest that 
this sample is normative in the areas of SES, county of residence, tic severity, and 
level of psychological distress, the nature of the study may have precluded 
individuals of lower cognitive functioning or with greater psychosocial stressors 
from participating.  This concern is supported by the number of individuals that 
attrited after responding that they would be interested in participating (41%).  
Although assistance to complete the survey was provided, eight individuals 
reported that it was too time consuming or difficult for them to complete.  It is 
speculated that these factors may have prevented others from responding since 
many participants expressed interest in “helping the cause,” but failed to return the 
measure despite phone reminders.  Thus, the results of this study may be based on 
individuals who are experiencing fewer difficulties than is indicative of the TS 
population and may not accurately reflect the relationships that exist among TS 
individuals. 
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     The lack of multivariate normality of the measures is another potential 
limitation of this study.  Although each variable was determined to possess 
acceptable univariate normality, eight of the nine variables were not found to 
possess multivariate normality.  This issue did not preclude the use of the data; 
however, it suggests that these results should be interpreted with caution. 
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CHAPTER 6: CONCLUSIONS AND FUTURE RESEARCH 
     The results obtained in this study provide evidence to suggest some conclusions 
regarding individuals with TS.  However, due to the design and sampling 
limitations of this investigation, the findings of this study must be interpreted with 
caution.  Extensive future research is needed to examine each relationship before 
general conclusions and recommendations can be made regarding the TS 
population. 
     Despite the limitations and caution suggested when interpreting the 
relationships identified within the final model, the presence of current significant 
psychological distress within the adult TS population can be asserted more 
confidently.  The study indicates that many individuals with TS are experiencing 
difficulties in adulthood such as depression, anxiety, social difficulties, anger 
management difficulties, and drug and alcohol abuse.  The distress reported by this 
sample suggests that many adults with TS would benefit from receiving supportive 
resources.  Although the results of this exploratory study can not conclusively 
determine the etiology of this distress, these findings support the presence of 
significant need within the TS adult community.  
     Although further research is needed, the results of this study suggest that the 
strongest relationship in the model exists between the variables of daily stress level 
and psychological distress in adulthood.  Although it is not known if this 
relationship is unidirectional, the high effect size suggests that daily stress levels 
may play a powerful role in exacerbating or reducing psychological symptoms.  If 
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confirmed by future research, this finding suggests that individuals with TS may 
benefit from instruction in stress management and other interventions aimed at 
reducing stress levels.  As previous research suggests that stress exacerbates TS 
symptoms, focusing on stress management interventions may benefit the TS 
individual by reducing tics and other psychological symptoms. 
     Another conclusion suggested by the model is that the quality of relationships 
and social support received by an individual with TS throughout their lifetime 
affects their adult functioning in many domains.  Specifically, the quality of 
parental relationship in childhood, the quality of peer relationships in adolescence, 
or satisfaction with social support in adulthood were demonstrated to affect daily 
stress levels, drug and alcohol use, employment satisfaction, and psychological 
distress in adulthood.  The quality of parental and peer relationships appears to 
have a strong relationship with daily stress levels in adulthood.  As this variable 
has been demonstrated to have a powerful relationship with level of psychological 
distress in previous research, it appears that the social difficulties reported to be 
common to children and adolescents with TS may have long lasting effects that 
may limit their health and potential.  These relationships require further 
investigation to assess their validity, but tentatively suggest that TS children and 
adolescents may benefit from therapy aimed at the developing social skills and 
coping methods for their TS symptoms.  In addition, the need for family therapy to 
reduce conflict and parental overcontrol may also be a helpful treatment modality 
for children and adolescents with TS. 
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     The goodness-of-fit of health care and educational resources received by 
children with TS was suggested to directly or indirectly affect the quality of their 
relationship with their parents, the quality of peer relationships, social support 
satisfaction, daily stress levels, and level of psychological distress.  Although the 
severity of their TS symptoms was also suggested to be a significant predictor of 
most of these variables, the impact of supportive resources indicates that they may 
be helpful in treating this disorder.  The findings suggest that the treatment 
interventions surveyed in this study may be beneficial, but that many individuals 
do not believe that they have received the resources they need and are currently 
experiencing significant distress as adults.  Furthermore, the model suggests that 
these individuals may benefit from interventions aimed at issues other than merely 
tic reduction and may experience significant positive effects from treatment goals 
of coping, social interaction, and stress management. 
     It is clear that further studies are necessary if researchers are to understand the 
impact of TS.  As this model was exploratory and had significant design and 
sampling limitations, future researchers should focus on gathering data from larger 
samples of individuals with TS.  As more resources are becoming available to the 
TS population, future researchers should investigate the experiences of the current 
generation of children with TS to determine if the findings identified in this study 
are applicable to these individuals.  Furthermore, as this study demonstrated only 
one possible model of the impact of childhood variables on psychosocial variables 
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in adulthood, competing models must be tested to determine the accuracy of this 
model.   
     As this analysis is designed to identify only linear effects, alternative research 
designs and statistical methods must be used to examine the identified 
relationships to determine the presence of moderating, mediating, or nonlinear 
effects.  Although longitudinal research is ideal to examine the effects of resources 
throughout development, an alternative method of investigation may be to examine 
the current functioning of individuals living in states that do not have a TS 
advocacy group or other resources provided by these groups.  By comparing the 
current functioning of individuals in these states to those in states with active state 
support groups, this comparison would minimize the effects of retrospective bias.   
     Retrospective bias may also be limited by the inclusion of objective sources of 
information to be used in conjunction with or separate from participants’ reports of 
past experiences.  Alternate sources of information could include childhood 
medical and academic records that would indicate resources received and tic 
severity as well as parental report of childhood tic severity, quality of parental 
relationship, and resources received.  The use of these more objective measures 
would minimize the validity limitations inherent in the current study. 
     TS can be a severe, debilitating disorder that affects individuals and families for 
a lifetime.  However, this research suggests that supportive resources may limit the 
impact of this disorder and supports the call for the provision of additional health 
care and educational resources for individuals with TS.  Although future research 
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is necessary to further investigate the relationships identified in this study, the 
findings of this and future studies may help individuals with TS fulfill their dreams 
of healthy, successful lives in which they meet their goals and reach their full 
potential. 
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Appendix A: Questionnaire 
 
 
 
 
Note:  The Brief Symptom Inventory was also utilized in data collection. 
 
Please circle or write in the appropriate answer for each number. 
1. Sex   M  or F 
 
2.   Age   _____________ 
 
3. Did you reside in Pennsylvania for at least a year previous to being diagnosed with 
Tourette Syndrome (TS)? 
 
a. Yes 
b. No – Skip to Question 6 
 
4. In what county did you reside when you were diagnosed with TS? (e.g., Dauphin County, Erie 
County…) 
      
5. Did you reside in the county you listed in #4 for at least 5 years after you were diagnosed with 
TS?    
a. Yes 
b. No 
 
6. What is the highest level of education that you have completed? 
 
a. 8th Grade or less 
b. Some High School 
c. High School or GED 
d. Technical Training 
e. Some College 
f. Associates Degree 
g. Bachelor’s Degree 
h. Master’s Degree 
i. Doctoral Degree 
j. Other Graduate Degree____________________ 
 
7. What is the highest level of education completed by your parents? 
Father  Mother 
8th Grade or less    1       1 
Some High School   2       2 
High School or GED   3       3 
Technical Training   4       4 
Some College    5       5 
Associates Degree   6       6 
Bachelor’s Degree   7       7 
Master’s Degree    8       8 
Doctoral Degree    9       9 
Other Graduate Degree________________ 10     10 
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8. What was the average income of your household when you were diagnosed with Tourette 
Syndrome? 
 
a. $14,999 or less 
b. $29,999 to $15,000 
c. $44,999 to $30,000 
d. $59,999 to $45,000 
e. $79,999 to $60,000 
f. $80,000 or more 
9. What were the first kinds of TS symptoms that you had? 
 
a. Vocal Tics (Such as Throat Clearing, Grunting) 
b. Facial Tics (Such as Eyeblinking, Grimacing) 
c. Motor Tics (Such as Movements of Head, Arms, and Legs) 
 
10.  At what age did your TS symptoms first appear?  _______________ 
 
11.  At what age was the diagnosis of TS first suspected? _______________ 
 
12. At what age was TS formally  
diagnosed by a health professional?   _______________ 
 
13. Did you experience any of the following events in the year before the onset of your TS 
symptoms?  (CIRCLE ONE NUMBER FOR EACH EVENT.) 
Don’t 
Yes  No  Know 
a.     Head Injury…………………………….…….1   2      9 
b.     Knocked Unconscious…………………….…1   2      9 
c.     Serious Illness………………………….…….1   2      9 
d. Fever of 104 degrees Fahrenheit or more.……1   2      9 
e. Surgery requiring general anesthesia.………...1   2      9 
       f.      Death in immediate family……………………1   2      9 
       g.     Other traumatic event (Please specify)………..1   2      9 
 
14. Please list those individuals with whom you lived for most of your childhood and adolescence.   
(ex: mother, father, sister, brother, grandmother, foster mother, uncle, etc.) 
 
 
15.  Please list any psychological diagnoses you have been given (ex: depression, panic 
disorder…). 
 
 
 
16.  Have you ever been diagnosed with attention-deficit/hyperactivity disorder? 
   
Yes 
No 
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The following questions are related to employment experiences.  Please circle the letter next 
to the appropriate answer. 
 
17.  What is your current employment status? (Circle all that apply) 
             a.  Employed Full-Time  d.  Homemaker 
b.  Employed Part-Time  e.  Retired 
  c.  Unemployed   f.   Full-Time Student 
 
 
18. If you are not currently working, have you worked outside the home in the past? 
              
a. Yes 
b. No 
 
 
19. To what degree did your TS symptoms influence your job choice? 
a. Not at all 
 b. Some degree 
 c. A great deal 
 d. Not Applicable 
 
20. Have any of the following ever occurred due to your TS? (Circle all that apply.) 
a. Dismissed from a job 
b. Denied a job 
c. Denied a promotion 
d. Denied a pay raise 
 
21. How satisfied are you with your current employment? 
a. Very Satisfied 
        b. Somewhat Satisfied 
        c. Mixed Feelings 
        d. Somewhat Dissatisfied 
        e. Very Dissatisfied 
        f. Not Applicable 
 
Please circle the appropriate answer for each of the following eight questions. 
 
1.       Have you ever felt you ought to cut down on your drinking? Yes No 
2.       Have people ever annoyed you by criticizing your drinking? Yes No 
3.       Have you ever felt bad or guilty about your drinking?  Yes No 
4.       Have you ever had a drink first thing in the morning to  
steady your nerves or get rid of a hangover?    Yes No 
5.    Have you ever felt you ought to cut down on your drug use? Yes No 
6. Have people ever annoyed you by criticizing your drug use? Yes No 
7. Have you ever felt bad or guilty about your drug use?  Yes No 
8. Have you ever used drugs first thing in the morning to  
steady your nerves or to get the day started?    Yes No 
 
93 
 
 
CHILDHOOD 
 
DIRECTIONS: Below is a list of “tic” symptoms.  Tics are usually quick, jerking movements or 
repetitive sounds that are difficult to control.  Considering both their frequency and forcefulness, 
please rate the severity of each one of these tics during your childhood.  In other words, you will 
be providing an overall rating of your tic severity between the time your tics began and age 12.  
Place one score (0-3; see below) in the appropriate box. 
 
SCORING: 
0 = No symptoms at all this past week. 2 = Tics were frequent and forceful. 
1 = Tics were infrequent and not forceful. 3 = Tics were very frequent and very forceful. 
 
MOTOR TIC SYMPTOM SCORE VOCAL TIC SYMPTOM SCORE 
Eyeblinking  Grunting  
Eye movements  Throat Clearing  
Jaw or mouth movements  Coughing  
Facial Tics  Snorting  
Head Jerks  Whistling  
Shoulder Jerks  Bird Noises (e.g., hooting)  
Arm movements  Animal noises (e.g., barking)  
Finger or hand movements  Squeaking  
Leg kicking  Other noises:  
Abdominal tensing  Gulping  
Tensing arms or legs  Humming  
Repetitive touching  Breathing tics  
Repetitive finger tapping  Repeating single words or syllables  
Hitting self  Blocking in speech  
Picking at things (e.g., clothing)  Voice changes (e.g., volume or 
pitch) 
 
Unusual body postures  Obscene words or cursing  
Skipping or twirling  Repeating own words or sentences  
Obscene gestures  Repeating other’s speech  
Combined movements (specify):  Combined vocal tics (specify):  
Other:  Other:  
 
Please note that on the next page you will be asked to answer the same questions 
about the tics you experienced between age 12 and age 18. 
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ADOLESCENCE 
 
DIRECTIONS: Below is a list of “tic” symptoms.  Tics are usually quick, jerking movements or 
repetitive sounds that are difficult to control.  Considering both their frequency and forcefulness, 
please rate the severity of each one of these tics during your adolescence.  In other words, you will 
be providing an overall rating of your tic severity between age 12 and age 18.  Place one score (0-
3; see below) in the appropriate box. 
 
SCORING: 
0 = No symptoms at all this past week. 2 = Tics were frequent and forceful. 
1 = Tics were infrequent and not forceful. 3 = Tics were very frequent and very forceful. 
 
MOTOR TIC SYMPTOM SCORE VOCAL TIC SYMPTOM SCORE 
Eyeblinking  Grunting  
Eye movements  Throat Clearing  
Jaw or mouth movements  Coughing  
Facial Tics  Snorting  
Head Jerks  Whistling  
Shoulder Jerks  Bird Noises (e.g., hooting)  
Arm movements  Animal noises (e.g., barking)  
Finger or hand movements  Squeaking  
Leg kicking  Other noises:  
Abdominal tensing  Gulping  
Tensing arms or legs  Humming  
Repetitive touching  Breathing tics  
Repetitive finger tapping  Repeating single words or syllables  
Hitting self  Blocking in speech  
Picking at things (e.g., clothing)  Voice changes (e.g., volume or 
pitch) 
 
Unusual body postures  Obscene words or cursing  
Skipping or twirling  Repeating own words or sentences  
Obscene gestures  Repeating other’s speech  
Combined movements (specify):  Combined vocal tics (specify):  
Other:  Other:  
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This questionnaire contains a list of 29 specific health care/educational resources or services that 
people with Tourette Syndrome sometimes need during their childhood in order to cope with their 
symptoms.  For each item please give two ratings by placing a number in the appropriate column. 
  
In the first column below write a number from 1-4 indicating the need that you had for each 
particular type of health care or educational service to treat your Tourette Syndrome during your 
childhood.   
 
1=None 
2=Somewhat  
3=Moderate 
4=Very Much 
 
In the second column below write a number from 1-4 indicating how frequently and to what 
degree you received each type of health care/educational service during your childhood. 
 
 1=Never Received this type of care 
 2=Received this type of care for a brief period or occasionally 
3=Received this type of care intermittently over a long term basis or frequently 
 4=Received this type of care very frequently or constantly 
 
PLEASE GIVE A RATING TO EACH ITEM BELOW BY PLACING A NUMBER FROM 
THE ABOVE SCALES IN THE APPROPRIATE COLUMN. 
You are rating how helpful you believe each resource/service was or would have been to treat 
your TS symptoms or to your family and how much you received each resource/service during 
your childhood (Birth-Age 18). 
 
RESOURCE NEED 
1=None 
4=Very Much 
RECEIVED 
1=Never Received 
4=Received Very Frequently 
1. Prescription Drugs to treat tics   
2. Speech Therapy – treatment for speech difficulties 
resulting from tics 
  
3. Behavioral Therapy – treatment aimed at reducing 
tics by substituting alternative behaviors for tics  
  
4. Advocacy for Care, Education, or Rights – a 
professional talked to your school to make sure your 
needs were met in your classroom 
  
5. Support Group – regularly met with other TS 
children to discuss how to cope with TS 
  
6. Respite Care for Parents – professional child care so 
your parents could “take a weekend off” 
  
7. Case Management – professional health care worker 
arranged for and coordinated special services for you to 
receive 
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RESOURCE NEED 
1=None 
4=Very Much 
RECEIVED 
1=Never Received 
4=Received Very Frequently 
8. Support Group for Parents – parents regularly met 
with other parents to discuss “what it’s like to have a 
child with TS” 
  
9. TSS or Wrap Around Services – someone worked 
one-on-one with you in your classroom to help you do 
your schoolwork 
  
10. Special Education/Resource Room Services – 
received extra help in certain school subjects from a 
specially trained teacher in a separate classroom 
  
11. Gifted Program – special program for children who 
are found to have above average intelligence 
  
12. Psychotherapy – worked with mental health 
professional to address psychological difficulties due to 
TS such as depression, anxiety, conduct, or behavioral 
problems 
  
13. Special Testing/Learning Allowances – for 
example, you received extra time to complete tests 
  
14. Assistive Technology – for example, you were 
provided a computer to type on instead of writing by 
hand in class 
  
15. Informational Programs for Parents – parents 
received educational material about TS  
  
16. Social Security or SDI – received money monthly 
because of TS diagnosis 
  
17. Sibling education about TS – brothers and sisters 
get educational material about TS 
  
18. Social activities with other TS children    
19. TS Summer Camp   
20. Internet Contact with Other TS Children  
     (e-mail, chat rooms, etc.) 
  
21. Occupational or Physical Therapy – treatment 
aimed at teaching you how to overcome tics to complete 
physical demands of daily living skills such as driving a 
car, catching a ball, writing, or climbing stairs  
  
22. Prevocational Therapy – assistance choosing 
appropriate career and developing occupational skills in 
spite of tics 
  
23. Tutoring –instruction in academic subjects after 
school 
  
24. Social Skills Training – discussion and practice of 
skills needed to interact with others successfully (e.g., 
appropriate eye contact, how to begin a conversation)  
  
25. Classroom or School Education about TS – 
Informational program for classmates/ teachers about TS 
  
26. Family Therapy – parents and siblings attended 
therapy with you to discuss problems 
  
97 
 
 
This section contains 39 items describing types of help or support we often need or want from other 
people.  For each item in the table below, please give three ratings by placing a number in the 
appropriate box in each column. 
 
Complete the columns below as follows: 
 
 First Column: How much of this type of help or support have you wanted 
 or needed in the past week?  Place your rating in the “Needed” 
column in the table below using the following scale: 
 
  1 2 3 4 5 6 7 
  None     Very Much 
 
 Second Column: How much of this type of help or support have you 
received in the past week?  Place your rating in the “Received” 
column in the table below using the following scale: 
 
  1 2 3 4 5 6 7  
  None     Very Much 
 
 Third Column:  How satisfied have you been with what you have received 
  in terms of this type of help or support in the past week?  Place 
your rating in the “Satisfied” column in the table below using the following 
scale: 
 
  1 2 3 4 5 6 7  
  Not at      Very 
  all satisfied     Satisfied 
 
PLEASE GIVE ALL 3 OF THE ABOVE RATINGS TO EACH ITEM BELOW BY 
PLACING A NUMBER FROM THE ABOVE SCALES IN THE APPROPRIATE 
BOX.   
 
(You are rating what you have needed, and received, and your satisfaction over the 
PAST WEEK). 
 
ITEM NEEDED 
1 = None 
7 = Very 
       Much 
RECEIVED 
1 = None 
7 = Very 
       Much 
SATSIFIED 
1=Not at all 
    Satisfied 
7=Very 
    Satisfied 
1. Encouragement to face reality no 
matter how difficult 
   
2. Information about how others have 
handled situations similar to ones you   
       be experiencing 
   
3. Information about how others felt when 
confronted by situations similar to ones 
you may be experiencing 
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ITEM NEEDED 
1 = None 
7 = Very 
       Much 
RECEIVED 
1 = None 
7 = Very 
       Much 
SATSIFIED 
1=Not at all 
    Satisfied 
7=Very 
    Satisfied 
4. A model or example for you to follow    
5. Knowledge that others are comfortable 
and willing to talk with you about the 
       good feelings you have about yourself 
   
6. Knowledge that others are comfortable 
willing to talk with you about your 
       hopes and plans for the future 
   
7. Financial support to deal with emergency 
situations 
   
8. Non-financial aid or services to reestablish or 
maintain an acceptable standard of living 
   
9. Reassurance that it is quite normal to feel down 
at certain times in your life 
   
10. Information and guidance about how to cope 
with difficult situations 
   
11. Information and guidance about how to change 
negative feelings about yourself 
   
12. Reassurance that it is okay to feel good about 
yourself even when things are not going well 
   
13. Non-financial aid or service to deal with 
emergency situations 
   
14. Assurance that you belong to a group of caring 
people 
   
15. Encouragement to talk about your feelings 
when you are feeling down and blue 
   
16. Information and guidance about how to change 
self-defeating attitudes or behaviors 
   
17. Assistance in realizing when you are thinking 
or acting in self-defeating ways 
   
18. Assurance that you are loved and cared about    
19. Encouragement to talk about your 
future hopes and plans in a positive way 
   
20. Help to feel optimistic about your 
future 
   
21. Information on sources of financial 
assistance 
   
22. Reassurance that your fears and 
anxieties are quite normal 
   
23. Help in seeing positive things about 
your life no matter how bad things are going 
   
24. Knowledge that others are comfortable 
and willing to talk with you about your 
       feelings of insecurity or fear  
   
25. Information about how someone else 
handled situations similar to ones you 
       may be experiencing 
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ITEM NEEDED 
1 = None 
7 = Very 
       Much 
RECEIVED 
1 = None 
7 = Very 
       Much 
SATSIFIED 
1=Not at all 
    Satisfied 
7=Very 
    Satisfied 
26. Assurance that you are respected and 
valued no matter what is happening in 
       your life 
   
27. Reassurance that it is not unusual to 
feel hopeful about your future even 
       when things are not going well 
   
28. Information about services that might 
be helpful to you 
   
29. Reassurance that it is quite normal to 
feel down and blue when thinking 
      about what’s going on in your life 
   
30. Encouragement to talk about the good 
aspects of yourself and your life 
   
31. Assurance that you are needed by 
others 
   
32. Financial assistance to reestablish or 
maintain an acceptable standard of 
      living 
   
33. Assurance that you are accepted no 
matter what is happening in your life 
   
34. Encouragement to talk about your 
fears and insecurities 
   
35. Knowledge that others are comfortable 
and willing to talk with you about the 
       good things happening in your life 
   
36. Help and assistance in setting realistic 
goals for yourself 
   
37. Knowledge that others are comfortable 
and willing to talk about anything with 
       you 
   
38. Help and assistance in you efforts to 
change self-defeating attitudes or 
       behaviors 
   
39. Knowledge that others are comfortable 
and willing to talk with you when you 
       are feeling down and blue  
   
Please list below any needs or wants that you have had in the past week that have not been adequately met 
by others: 
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Below are listed a variety of events that may be viewed as stressful or unpleasant.  Read 
each item carefully and decide whether or not that event occurred within the past week.  If 
the event did not occur, place an “X” in the space next to that item.  If the event did occur, 
indicate the amount of stress that it caused you be placing a number from 1 to 7 in the 
space next to that item (see numbers below).  Please answer as honestly as you can so that 
we may obtain accurate information. 
   X = did not occur (in past week) 
   1 = occurred but was not stressful 
   2 = caused very little stress 
   3 = caused a little stress 
   4 = caused some stress 
   5 = caused much stress 
   6 = caused very much stress 
 
1.   Performed poorly at a task     31. Ran out of food/personal article 
2.   Performed poorly due to others    32. Argued with spouse/(boy, girl)friend 
3. Thought about unfinished work    33. Argued with another person 
4. Hurried to meet deadline     34. Waited longer than you wanted 
5. Interrupted during a task/activity    35. Interrupted while thinking/relaxing 
6. Someone spoiled your completed task 36. Someone “cut” ahead of you in line 
7. Did something you are unskilled at    37. Performed poorly at sport/game 
8. Unable to complete a task     38. Did something you did not want to do 
9. Was unorganized      39. Unable to complete all plans for today 
10.  Criticized or verbally attacked    40. Had car trouble 
11.  Ignored by others      41. Had difficulty in traffic 
12.  Spoke or performed in public    42. Money problems 
13.  Dealt with rude waiter/salesperson    43. Store lacked a desired item 
14.  Interrupted while talking     44. Misplaced something 
15.  Was forced to socialize     45. Bad weather 
16.  Someone broke promise/appointment 46. Unexpected expense (fine, ticket, etc.) 
17.  Competed with someone     47. Had confrontation with authority figure 
18.  Was stared at      48. Heard some bad news 
19.  Did not hear from someone     49. Concerned over personal appearance 
     you expected to hear from 
20.  Experienced unwanted physical    50. Exposed to feared situation or object  
contact (crowded, pushed) 
21.  Was misunderstood     51. Exposed to upsetting TV show, movie 
22.  Was embarrassed      52. “Pet peeve” violated   
23.  Had your sleep disturbed     53. Failed to understand something 
24.  Forgot something      54. Worried about another’s problems 
25.  Feared illness/pregnancy     55. Experienced narrow escape from danger 
26.  Experienced illness/     56. Stopped unwanted personal habit  
    physical discomfort          (smoking, nailbiting) 
27.   Someone borrowed something    57. Had problem with kid(s)  
    without permission     58. Was late for work/appointment 
28.   Your property was damaged   
29.   Had minor accident           Any stressors that we missed?  
30.   Thought about future        59. _________________________ 
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The following items list various attitudes and behaviors of parents.  As you remember your Mother or 
primary female caregiver (if applicable) in the first 18 years of your life, please place an “X” in the most 
appropriate brackets next to each question.  Very Moderately    Moderately Very 
      Like      Like          Unlike               Unlike 
1. Spoke to me with a warm and friendly voice    (   )         (   )                  (   )                 (   ) 
2. Did not help me as much as I needed          (   )         (   )                (   )      (   ) 
3. Let me do things I liked doing           (   )         (   )                (   )          (   ) 
4. Seemed emotionally cold to me           (   )         (   )                  (   )          (   ) 
5. Appeared to understand my problems and worries (   ) (   )        (   )    (   ) 
6. Was affectionate to me            (   )         (   )                  (   )          (   ) 
7. Liked me to make my own decisions          (   )         (   )                  (   )         (   ) 
8. Did not want me to grow up           (   )         (   )                  (   )          (   ) 
9. Tried to control everything I did           (   )         (   )                  (   )          (   ) 
10. Invaded my privacy            (   )         (   )                  (   )          (   ) 
11. Enjoyed talking things over with me          (   )         (   )                  (   )          (   ) 
12. Frequently smiled at me            (   )         (   )                  (   )          (   ) 
13. Tended to “baby” me            (   )         (   )                  (   )          (   ) 
14. Did not seem to understand what I needed or wanted (   ) (   )        (   )   (   ) 
15. Let me decide things for myself           (   )         (   )                  (   )          (   ) 
16. Made me feel I wasn’t wanted           (   )         (   )                  (   )          (   ) 
17. Could make me feel better when I was upset    (   )         (   )                  (   )          (   ) 
18. Did not talk with me very much           (   )         (   )                  (   )          (   ) 
19. Tried to make me dependent on her          (   )         (   )                  (   )          (   ) 
20. Felt I couldn’t look after myself unless she was around(   ) (   )        (   )   (   ) 
21. Gave me as much freedom as I wanted          (   )         (   )                 (   )          (   ) 
22. Let me go out as often as I wanted           (   )         (   )                 (   )          (   ) 
23. Was overprotective of me   (   )         (   )                 (   )           (   ) 
24. Did not praise me    (   )         (   )                 (   )          (   ) 
25. Let me dress in any way I pleased           (   )         (   )                 (   )          (   ) 
The following items list various attitudes and behaviors of parents.  As you remember your Father or 
primary male caregiver (if applicable) in the first 18 years of your life, please place an “X” in the most 
appropriate brackets next to each question.  Very Moderately    Moderately Very 
      Like      Like           Unlike  Unlike 
26. Spoke to me with a warm and friendly voice    (   )         (   )                 (   )                (   ) 
27. Did not help me as much as I needed          (   )         (   )                (   )        (   ) 
28. Let me do things I liked doing           (   )         (   )                (   )         (   ) 
29. Seemed emotionally cold to me           (   )         (   )                 (   )         (   ) 
30. Appeared to understand my problems and worries (   ) (   )        (   )  (   ) 
31. Was affectionate to me            (   )         (   )                 (   )         (   ) 
32. Liked me to make my own decisions          (   )         (   )                 (   )        (   ) 
33. Did not want me to grow up           (   )         (   )                 (   )         (   ) 
34. Tried to control everything I did           (   )         (   )                 (   )         (   ) 
35. Invaded my privacy            (   )         (   )                 (   )         (   ) 
36. Enjoyed talking things over with me          (   )         (   )                 (   )         (   ) 
37. Frequently smiled at me            (   )         (   )                 (   )         (   ) 
38. Tended to “baby” me            (   )         (   )                 (   )         (   ) 
39. Did not seem to understand what I needed or wanted (   ) (   )        (   )  (   ) 
40. Let me decide things for myself           (   )         (   )                 (   )         (   ) 
41. Made me feel I wasn’t wanted           (   )         (   )                 (   )         (   ) 
42. Could make me feel better when I was upset    (   )         (   )                 (   )         (   ) 
43. Did not talk with me very much           (   )         (   )                 (   )         (   ) 
44. Tried to make me dependent on him          (   )         (   )                 (   )         (   ) 
45. Felt I couldn’t look after myself unless he was around (   ) (   )        (   )  (   ) 
46. Gave me as much freedom as I wanted          (   )         (   )                 (   )         (   ) 
47. Let me go out as often as I wanted           (   )         (   )                 (   )         (   ) 
48. Was overprotective of me   (   )         (   )                 (   )          (   ) 
49. Did not praise me    (   )         (   )                 (   )         (   ) 
50. Let me dress in any way I pleased           (   )         (   )                 (   )         (   ) 
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Circle the number indicating your response to the following statements regarding your 
feelings about your relationship with your same-aged friends when you were age 12 to 
age 18.  As you most likely feel differently about each of your friends, respond according 
to your feelings about your closest friends.   
 Almost Always       Almost Never 
          Or  Often Sometimes Seldom               Or 
   Always True   True      True   True    Never True 
  1      2         3       4           5 
1. I liked to get my friends’ point of view 
on things I was concerned about.  1 2 3 4 5 
2. My friends sensed when I was upset  
about something.    1 2 3 4 5 
3. When we discussed things, my friends 
considered my point of view.  1 2 3 4 5 
4. Talking over my problems with my 
friends made me feel ashamed or foolish. 1 2 3 4 5 
5.   I wished I’d had different friends.  1 2 3 4 5 
6.   My friends understood me.   1 2 3 4 5 
7. My friends encouraged me to talk about  
my difficulties.    1 2 3 4 5 
8.   My friends accepted me as I was.  1 2 3 4 5 
 I felt the need to be in touch with my 
friends more often.    1 2 3 4 5 
10. My friends didn’t understand what I was 
going through during those years.  1 2 3 4 5 
11. I felt alone or apart when I was with my  
friends.     1 2 3 4 5 
12. My friends listened to what I had to say. 1 2 3 4 5 
13. I felt my friends were good friends.  1 2 3 4 5 
14. My friends were fairly easy to talk to. 1 2 3 4 5 
15.When I was angry about something, my 
       friends tried to be understanding.  1 2 3 4 5 
17. My friends helped me to understand myself  
better.     1 2 3 4 5 
18. My friends were concerned about my  
well-being.     1 2 3 4 5 
18. I felt angry with my friends.   1 2 3 4 5 
19.I could count on my friends when I 
      needed to get something off my chest. 1 2 3 4 5 
20. I trusted my friends.    1 2 3 4 5 
21. My friends respected my feelings.  1 2 3 4 5 
21. I got upset a lot more than my friends knew  
about.     1 2 3 4 5 
23. It seemed as if my friends were irritated 
with me for no reason.   1 2 3 4 5 
24. I told my friends about my problems . 1 2 3 4 5 
25. If my friends knew something was  
bothering me, they’d ask me about it. 1 2 3 4 5 
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Please use the scale below to answer the following questions regarding your Mother or primary 
female caregiver during the first 18 years of your life. 
 
1  2  3  4 
   Not at all A little  Quite a bit Very much 
 
1. To what extent could you turn to this person 
for advice about problems?    1 2 3 4  
2. How often did you need to work hard 
to avoid conflict with this person?   1 2 3 4 
3. To what extent could you count on this 
person for help with a problem?   1 2 3 4 
4. How upset did this person sometimes 
make you feel?     1 2 3 4 
5. To what extent could you count on this 
person to give you honest feedback, even 
if you might not want to hear it?   1 2 3 4 
6.    How much did this person make you feel guilty?  1 2 3 4 
7. How much did you have to “give in”  
in this relationship?     1 2 3 4 
8. To what extent could you count on this 
person to help you if a family member 
very close to you died?    1 2 3 4 
9.   How much did this person want you to change?  1 2 3 4 
10 How positive a role did this person play  
      in your life?      1 2 3 4 
11. How significant was this relationship in your life?   1 2 3 4 
12. How close will your relationship be with this 
       person in 10 years (if applicable)?   1 2 3 4 
13. How much would you have missed this person if the 
       two of you could not have seen or talked with each other 
       for a month?      1 2 3 4 
14. How critical of you was this person?   1 2 3 4 
15 If you had wanted to go out and do something one 
      evening, how confident are you that this person 
      would have been willing to do something with you? 1 2 3 4 
 How responsible did you feel for this person’s 
      well-being?      1 2 3 4 
17. How much did you depend on this person?  1 2 3 4 
18. To what extent could you count on this person to listen  
      to you when you were very angry at someone else? 1 2 3 4  
19. How much would you have liked this person to change? 1 2 3 4 
20. How angry did this person make you feel?  1 2 3 4 
21. How much did you argue with this person?  1 2 3 4 
22. To what extent could you really count on this person 
      to distract you from your worries when you 
      felt under stress?     1 2 3 4 
23. How often did this person make you feel angry?  1 2 3 4 
24. How often did this person try to control or 
      influence your life?     1 2 3 4 
25. How much more did you “give than you got” from 
this relationship?     1 2 3 4 
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Please use the scale below to answer the following questions regarding your Father or primary 
male caregiver during the first 18 years of your life. 
 
1  2  3  4 
   Not at all A little  Quite a bit Very much 
 
1. To what extent could you turn to this person 
for advice about problems?    1 2 3 4  
2.   How often did you need to work hard 
to avoid conflict with this person?   1 2 3 4 
3.   To what extent could you count on this 
person for help with a problem?   1 2 3 4 
4.   How upset did this person sometimes 
make you feel?     1 2 3 4 
5.   To what extent could you count on this 
person to give you honest feedback, even 
if you might not want to hear it?   1 2 3 4 
6.   How much did this person make you feel guilty?  1 2 3 4 
7.   How much did you have to “give in”  
in this relationship?     1 2 3 4 
8.   To what extent could you count on this 
person to help you if a family member 
very close to you died?    1 2 3 4 
9.   How much did this person want you to change?  1 2 3 4 
10. How positive a role did this person play  
      in your life?      1 2 3 4 
11. How significant was this relationship in your life?  1 2 3 4 
12. How close will your relationship be with this 
      person in 10 years (if applicable)?   1 2 3 4 
13. How much would you have missed this person if the 
      two of you could not see or talk with each other 
      for a month?      1 2 3 4 
14. How critical of you was this person?   1 2 3 4 
15. If you had wanted to go out and do something one 
      evening, how confident are you that this person 
      would have been willing to do something with you? 1 2 3 4 
16. How responsible did you feel for this person’s 
      well-being?      1 2 3 4 
17. How much did you depend on this person?  1 2 3 4 
18. To what extent could you count on this person to listen  
      to you when you were very angry at someone else? 1 2 3 4  
19. How much would you have liked this person to change? 1 2 3 4 
20. How angry did this person make you feel?  1 2 3 4 
21. How much did you argue with this person?  1 2 3 4 
22. To what extent could you really count on this person 
      to distract you from your worries when you 
      felt under stress?     1 2 3 4 
23. How often did this person make you feel angry?  1 2 3 4 
24. How often did this person try to control or 
      influence your life?     1 2 3 4 
25. How much more did you give than you got from 
this relationship?     1 2 3 4 
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Appendix B: Tables and Figures 
 
 
 
 
Table 1: Age and Gender of Study Respondents and PA-TSA Population 
  
 
Age 
 Study Respondents PA-TSA Population 
18-21  11.6% 31.8% 
22-34  41.4% 44.3% 
35-44  16.0% 11.7% 
45-49  12.0% 4.4% 
50+  19.0% 7.7% 
 
 
 
Gender 
Male  70.5% 81.3% 
Female  29.5% 18.7% 
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Table 2: Pennsylvania County of Residence of Study Respondents and PA-TSA 
Population 
 
Note. Counties not reported by study participants and are less than 1% in PA-TSA population not 
listed.  
*Greater than 2% difference 
 
 
County 
Study Respondents PA-TSA Population  
Adams 2.3% 2.7%  
Allegheny 6.9% 7.5%  
Armstrong 1.1% .5%  
Beaver 2.3% 1.4%  
Berks 4.6% 3.8%  
Blair 0% 1.7%  
Bucks 4.6% 5.0%  
Cambria 3.4% 1.4%  
Centre 2.3% 1.1%  
Chester 2.3% 3.6%  
Clarion 1.1% .2%  
Columbia 1.1% .7%  
Cumberland 2.3% 2.6%  
Dauphin 2.3% 3.1%  
Delaware 4.6% 4.0%  
Erie 4.6% 3.2%  
Franklin 2.3% 1.5%  
Indiana 2.3% .6%  
Juniata 1.1% .4%  
Lackawanna 1.1% 2.6%  
Lancaster 6.9% 5.0%  
Lebanon 3.4% 1.3%*  
Lehigh 0% 2.5%*  
Luzerne 0% 2.5%*  
Lycoming 2.3% 1.9%  
Monroe 3.4% 1.5%  
Montgomery 9.2% 7.5%  
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Table 2: (continued) 
 
County 
Study Respondents PA-TSA Population  
Northampton 1.1% 2.2%  
Northumberland 1.1% 1.2%  
Philadelphia 8.0% 6.9%  
Schuylkill 2.3% 1.4%  
Warren 1.1% .8%  
Washington 0% 1.3%  
Westmoreland 1.1% 2.4%  
York 6.9% 3.4%  
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Table 3: Measure Means, Ranges, and Standard Deviations 
Note: Some scores reflect measure subscales only 
 
     Minimum Maximum Standard 
Measures  Mean  Score  Score  Deviation 
 
Brief Symptom  
Inventory  41.0  0  175.0  35.3 
 
CAGE / CAGE-AID 4.5  0  8.0  1.7 
 
Daily Stress 
Inventory  64.2  1.0  188.0  37.5 
 
Employment  
Measure  2.4  0  8.0  1.8 
 
Sum of Parental  
Bonding Instrument  
and Quality of  
Relationship  
Inventory  78.0  33.0  144.0  24.7   
 
Goodness-of-fit of 
Resources   16.9  -20.0  78.0  18.9 
 
Social Support  
Satisfaction  177.0  39.0  294.0  87.8 
 
Inventory of Parental  
and Peer Attachment 23.2  13.0  35.0  5.5  
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Table 4: Mean Scores for Perceived Need, Receipt, and Goodness-of-Fit of 
Resources 
 
Note:  Need and Received Scores based on Four Point Scale (1=None, 4=Very Much) 
 
    Mean   Mean   Mean 
Resource      Perceived Need     Degree Received   Goodness-of-Fit 
Prescription Drugs  3.23   2.41     .82 
Speech Therapy  1.32   1.17     .16 
Behavioral Therapy  2.09   1.26     .83 
Advocacy    2.34   1.53     .81 
Children’s Support Group 2.34   1.21   1.13 
Parental Respite Care  1.50   1.03     .47 
Case Management  1.76   1.24     .53 
Parental Support Group 2.31   1.27   1.04 
Wrap Around Services 1.72   1.19     .54 
Special Education Services 1.80   1.37     .44 
Gifted Program  1.60   1.30     .30 
Psychotherapy   2.29   1.53     .76 
Special Learning  
   Allowances   2.04   1.44     .60 
Assistive Technology  1.62   1.12     .50 
Parental Informational  
   Programs   2.90   1.85   1.07 
Social Security Funding 1.94   1.16     .80 
Sibling Education about TS 2.20   1.22     .99 
Social Activities with  
   TS Children   1.83   1.16     .69 
TS Summer Camp  1.61   1.09     .53 
Internet Contact with  
   TS Children   1.49   1.01     .48 
Occupational or 
   Physical Therapy  1.41   1.15     .27 
Prevocational Therapy 1.62   1.18     .45 
Tutoring   1.66   1.28     .38 
Social Skills Training  1.70   1.02     .69 
Classroom Education  
   about TS   2.29   1.22   1.08 
Family Therapy  2.12   1.38     .75 
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Table 5: Tests of Normality 
 
 
Variable 
Variance Shape
Skewness 
 
Kurtosis  
Multivariate 
Statistic 
Normality 
Significance 
Psychological 
Distress 
 
1164.1 1.319 1.940 .130 .000
Drug/Alcohol Use  102.4 1.807 3.290 .353 .000
Daily Stress 1408.2  .907  .663 .101 .022
Employment  160.9  .724  .042 .195 .000
Parental Relationship  551.1  .639  .384 .130 .001
Peer Relationship 1452.0  .124 -.790 .076 .200
Resources  340.0  .997 1.232 .120 .002
Social Support 
Satisfaction 
 
 127.9 -.477 -.974 .185 .000
TS Symptom 
Severity 
 948.0 1.417 2.762 .113 .006
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Table 6: Correlation Matrix of Measures 
 
Measures BSI CAGE DSI Employment IPPA PBI/
QRI 
PHC/ 
ERI 
SSI TSSR 
BSI   1.00 .279 .688 .257 -.365 .437 .269 -.351 .545 
CAGE   .279 1.00 .260 .155 -.155 .246 .105 -.233 .290 
DSI   .688 .260 1.00 .234 -.466 .504 .354 -.329 .503 
Employment .257 .155 .234 1.00 -.168 .231 .230 -.346 .175 
IPPA -.365 -.155 -.466 -.168 1.00 -.207 -.267 .318 -.326 
PBI/QRI .437 .246 .504 .231 -.207 1.00 .312 -.170 .302 
PHC/ERI .269 .105 .354 .203 -.267 .312 1.00 -.216 .353 
SSI -.351 -.233 -.329 -.346 .318 -.170 -.216 1.00 -.117 
TSSR .545 .290 .503 .175 -.326 .302 .353 -.117 1.00 
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